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3. 


Arden, Nev. 
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16. 
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5. 
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6. 
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18. 
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7. 
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19. 
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8. 


Chicago, 111. 


20. 


Gypsum, Ohio 
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9. 
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11. 
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24. 
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Mo. 
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42. Seattle, Wash. 
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44. Sweetwater, Tex. 

45. Warren, Ohio 

46. Wentworth, N. S. 

47. Windsor, N. S. 
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PRODUCTS DESCRIBED IN OTHER CATALOGUES 
See Sweet's Manufacturers' Index for: 

(1) Standard X Plastering System; Metal Laths and Acces- 
sories; Rock-lath; complete line of Red Top Gypsum 
Plasters: Red Top Finishing Lime; Red Top Exterior 
Oriental Stucco; Sheetrock (Wall Board). 

(2) Econo Expanded Metal. 

(3) Insulation Products. 

(4) Architectural Acoustics, Noise Abatement and Sound 
Control. 

(5) r.S.G. Paint Products. 

(6) Chromite— Sheet Metal Wall Tile. 
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Experience and Facilities 

The United States Gypsum Company is 
a pioneer in the development of gypsum tile and 
poured gypsum constructions for fireproof build- 
mgs. More than fifteen years ago the company 
experimented with reinforced gypsum blocks in 
roof construction in its own plants in an endeavor trade mark 
to increase the insulation value and stop con- 
densation. So successful were these installations that 
the company decided to offer the roofs to other manu- 
facturers and builders. At present over 100,000,000 
sq. ft. of g>'psum roofs are in successful use, and many 
representative firms have standardized on gypsum roofs. 
A list of installations will be sent on request. 

Standardized methods and rigid inspection result in 
uniform quality. Complete control of every operation 
from the mine to the erection of the material in the 
building, is made possible by the close co-ordination of 
engineering, manufacturing and contracting service. 

The company's twenty-two sales ofiices— see fore- 
word—located in the important building centers, assure 
adequate architectural service. The numerous' manu- 
facturing plants, strategically located, assure exceptional 
national distribution facilities. 

Engineering Service 

The United States Gypsum Company employs a 
staff of competent engineers experienced in floor and 



roof design. To secure the most practical and 
economical designs best adapted to the particular 
type of building, we strongly recommend con- 
sultation with our local sales and service office 
at the time the building is designed. A word to 
your local U.S.G. representative will place our 
engineering department promptly at your dis- 
posal without obligation. 



Erection Service 

The United States Gypsum Company maintains 
a Contracting Division which contracts for the complete 
construction of gypsum roofs, floors, partitions, and 
fireproofing. Our crews of experienced field superin- 
tendents and workmen are equipped to erect U.S.G 
products on any type of building anywhere, including 
the furnishing and erection of any necessary T-iron or 
rail subpurlins on either new or alteration work. We 
also contract for sound insulation treatment. 

The employment of our construction organization 
assures the architect of rapid, continuous progress with 
the maximum economy and the highest type of work- 
manship and careful, intelligent supervision. During 
the past fifteen years the United States Gypsum Com- 
pany has installed more than fifty million square feet 
of gypsum roof construction throughout the country on 
all types of buildings. 

Estimates furnished upon request. 



GYPSUM— GENERAL TECHNICAL DATA 



Gypsum 

^h^i^c^lly. gypsum is hydrous calcium sulphate 
CaS04(2H20). It is a widely distributed mineral 
found in rock formation. The rock gypsum is crushed, 
ground and then calcined, which drives off a part of the 
molecular water, forming the hemihydrate or plaster of 
pans. This product, when mixed with water, takes up 
or combines with the same amount as was driven ofif 
in the calcination process. 

Gypsum is one of the most ancient of building ma- 
/oTln a'^^^ Greeks used gypsum in Plinv's time 
(23-79 A.D.). The Temple of Apollo at Bassae (470 
B.C.) aflPords an excellent example of the use and per- 
manent structural qualities of gypsum. The Egyptian 
pyramids contain plaster works of gypsum, executed at 
least 4,000 years ago. 

Structolite 

An exclusive United States Gypsum Company 
product developed in 1916. It consists of calcined 



gypsum subjected to certain mechanical and chemical 
treatments which produce a very dense, high grade 
product named "Structolite^^ because of its great struc- 
tural strength and comparative light weight. 

Fireproof 

The superior qualities of gypsum as a fireproof 
building material have been definitely established by 
numerous tests made by the Underwriters^ Laboratories, 
Inc., and by the bureau of buildings in many of the 
larger cities. 

Note: See the results of the Underwriters' Laboratories 
tire and IVater Tests in the following reports: Retardant 
^fPorts No 278 (June 22, 1910), No. 1095 (April, 1918), 
No. 972 (July 17, 1918). Other authentic reports will be 
furnished on application. 

The temperature of the slab (whether of poured or 
precast gypsum or Structolite) cannot exceed 212° F. 
except on the surface exposed to the fire. This is due 
to the fact that the water of crystallization in the 
gypsum is vaporized during the application of fire to 
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it, and as the gypsum slowly calcines, the cellular 
structure fills with steam. It is this barrier of calcined 
material which stubbornly resists the progress of the 
fire. 

Ught Weight 

Gypsum is the lightest of the structural building 
materials, having approximately 40% of the weight of 
concrete. 

Where used structurally in floor and roof slabs the 
light weight of gypsum, combined with strength, reflects 
decided economies in all supporting members including 
foundations — savings which frequently amount to for- 
midable sums when freight, haul, hoist, erection and 
interest on the investment are properly considered. 

Insulation 

Gypsum with its close knit air confining cells has 
the highest insulating value of any fireproof cementi- 
tious structural building material. It thus combines 
insulation and strength in one homogeneous sub- 
stance. 

Present day efliciency of plant operation demands 
a non-combustible roof deck which conserves heat in 
winter, and maintains cool working conditions even in 



the hottest summer weather. Gypsum roof construc- 
tions fulfill this demand at a minimum cost. 

Heat losses through gypsum roof decks are mini- 
mized, and the temperature at the undersurface of the 
roof remains practically the same as the interior of the 
building, regardless of outside temperature. This tends 
to eliminate condensation or "sweating" and dripping 
under moist air conditions. 

For **Gypsum Insulation Data*' see below. , ^ ^ 

Resistance to Sulphur Gases 

As sulphur dioxide gas is commonly encountered 
in manufacturing plants, power plants, forge shops, 
foundries, roundhouses, etc., roofs, particularly, are 
often subjected to very severe acid conditions when in 
combination with high humidity. Most structural ma- 
terials are readily and rapidly attacked by sulphur 
dioxide gas, resulting in disintegration and ultimate 
failure. 

Authentic tests upon reinforced gypsum roof con- 
structions indicate that under continuous subjection to 
sulphur fumes the gypsum mass actually increases in 
strength. The steel reinforcing is treated to prevent 
progressive corrosion. 

Conclusive test data will be furnished on applica- 
tion. 



GYPSUM INSULATION DATA 



Heat Conductivity Coefficients 

In order to appreciate fully the superiority of gypsum as 
an insulator, it is necessary to understand the principle under- 
lying the calculation of heat losses through various rnaterials. 

The amount of heat transmitted through a roof is calcu- 
lated from the following formula, which combines: (1) the 
admission of heat from the air into the surface of the roof; 
(2) the transmission of heat through the roof; and (3) the 
emission of heat from the other surface of the roof into 
the air. 
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Kl K2 CI C2 C3 



U = B.t.u.'s transmitted per hour per square foot per degree 

difference in temperature. 

Kl = Inside surface coefficient (average). 

K2 = Outside surface coefficient with 15 miles per hour wind 
(average). 

X = Thickness of individual material, in inches. 

C = Coefficient of conductivity per inch thickness of individual 

materials, per hour, per sq. ft., per degree difference. 

The following table gives the coefficient of Kl and K2 
generally used, together with the coefficient C for a nurnber of 
materials as determined by recognized authorities, as given in 
A.S.H.&V.E. Guide. 

Kl— Average 134 (B.t.u.'s) 

K2— Average 4.02 (B.t.u.'s) 

C — Values per inch thickness, except as noted : 

Stone Concrete (1-2-4 Mix) 8.3 (B.t.u.'s) 

Cinder Concrete 5.2 (B.t.u.'s) 

Pine Plank 1.00 (B.t.u.'s) 

Insulite Board 0.34 (B.t.u.'s) 

Gypsum Fiber Concrete (Pyrofill) 1.66 (B.t.u.'s) 

Sheetrock or Plasterboard (per % in. thickness)3.6 (B.t.u.'s) 

(Precast) Gypsum Roof Tile 2.4 (B.t.u.'s) 

5 Ply Tar and Gravel Roofing 1.325 (B.t.u.'s) 

In considering the actual insulating value of a roof it 
should be borne in mind that with gypsum a homogeneous, 
structural, fireproof slab is provided. 

Heat Saving (Examples) 

The following example shows the saving made possible 



by the use of a 3-in. Sheetrock-Pyrofill roof in place, ©f a 3-in. 
concrete roof slab. 

Assume a building of 100,000 sq. ft. of roof area in which 
it is necessary to maintain a constant inside temperature of 
70° F. twelve hours per day. The lowest outside temperature 
will be assumed as 0° F. and the number of days requiring 
heat 210. 

The total heat loss through the gypsum roof will be 
.318 X 100,000 X 70 X 12 = 26,700,000 B.t.u.'s per 12-hour 
day. The total heat loss per year (210 heating days) is 
26,700,000 X 210 = 5,600,000,000 B.t.u.'s. 

On the same basis of calculations, the heat loss due to 3-in.. 
concrete roof will be .61 X 100,000 X 70 X 12 X 210 = 10,- 
760,000,000 B.t.u.'s per year (210 heating days). (See table on: 
page 48 for heat transmitted through these roofs.) 

The amount of heat saved by the use of gypsum is the 
difference, or 5,160,000,000 B.t.u.'s assuming that an outside; 
temperature of zero will be constant throughout the 210 days, 
However, actual tests by heating engineers indicate that the: 
actual saving is about 30% of the above, due to the fact that: 
the average outside temperature during the 210 heating days is; 
considerably above zero. 

Therefore the actual saving is 30% of B.t.u.'s 5,160,000.000 
= 1,550,000,000 B.t.u.'s. 

Fuel Saving (Example) 

Assuming the use of a grade of industrial coal producing; 
8,000 B.t.u's per pound and an efficiency of 70% in the heating; 
plant, the coal saved per year is 



1,550,000,000 



8,000 X 2,000 X .70 



138 tons of coal 



Radiation Saving (Example) 

By the same line of reasoning a substantial saving can be 
effected in the heating equipment. The amount of heat saved 
per hour by the Sheetrock-Pyrofill roof will be (.61 — .318) X 
100,000 X 70° = 2,044,000 B.t.u.'s per hour, at maximum load 
on heating plant. 

A square foot of radiation surface in a steam heating 
plant operating at a 5-lb. steam pressure will emit 250 B.t.u.'s 
per hour. 

Therefore, the amount of radiation saved is 



2,044,000 
250 



= 8,176 sq. ft. 
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SHEETROCK-PYROFILL ROOF CONSTRUCTION 



Description 

Note: For "Gypsum — General Technical Data," see 
page 1. 

, Note: For Shcctrock, see Sweet's Manufacturers' Index. 
General — Sheetrock-Pyrofill System of Roof construction 
consists of permanent Sheetrock forms and PyrofiU (Gypsum 
Fiber Concrete) reinforced with an electrically-welded, gal- 
vanized steel fabric supported on subpurlins clipped to the 
main structural steel purlins. It is sold only completely erected 
by the Contracting Division of the United States Gypsum Com- 
pany. 

Subpurlins — The subpurlins (either tees or light rail sec- 
tions) are laid at right angles to main purlins and are spaced 
approximately 32V2 in. on centers, varying slightly, dependent 
on weight of rail and method of fastening used. (See details, 
pages 5, 6 and 7). 

Sheetrock Forms— On the bottom flanges of the subpur- 
lin are laid panels of Sheetrock mill-made in lengths (maxi- 
mum 10 ft.) equal to the main purlin spacing. All joints on 
ihe undersurface are hidden, and a neat, smooth ceiling results. 
If a greater degree of insulation or greater sound absorption 
value is desired, V2 in. Insulite Board may be substituted for 
the Sheetrock. 

Reinforcement — Consists of a continuous electrically- 
welded galvanized steel fabric (specially made to U.S.G. speci- 
fications) made with No. 12 main longitudinal wires 4 in. on 
centers and No. 14 transverse wires 8 in. on centers having a 
section area of .026 sq. in. This reinforcement is laid on top of 
the Sheetrock with the length (longitudinal wires) at right 
angles to the subpurlins. 

Pyrofill — Pyrofill (Gypsum Fiber Concrete) consists of 
gypsum stucco and water and not to exceed I2V2 lb. of fiber 
(usually wood planer shavings) to 87 V2 lb. of calcined gypsum. 
It weighs but 55 lb. per cu. ft. 

Over and bonding to the Sheetrock forms, the Pyrofill is 
poured, completely surrounding the reinforcement, and screeded 
to the required thickness. 

Curbs, etc. — Curbs above and below monitors or sawtooth 
sash or elsewhere where required may be constructed of Sheet- 
rock-Pyrofill or Pre-cast Gypsum Tile, the latter reinforced 
when carrying a roof load or retaining drainage fill. 

End Walls, etc. — End walls of monitors, sawtooth sky- 
lights, "A" frames, etc., may be constructed of Gypsum Pyro- 
bar Curb Tile (3xl5x3() in. non-reinforced). 

Adaptability 

Although Sheetrock-Pyrofill roof construction is particu- 
larly adapted to industrial buildings and garages, it is equally 
adaptable to school buildings, auditoriums, gymnasiums, the- 
aters, hospitals and hotels. Whenever steel framing is used 
(whether the roof be flat, pitched, monitor, sawtooth. Pond, 
Aiken, etc.) the inherent values of this gypsum construction 
may advantageously be employed. (Under certain conditions 
the construction may be adapted to roofs of wood framing.) 

Outstanding Advantages 

Fireproof — See page 1. 

Light Weight— See page 2. The tables on page 4 indi- 
cate the weight of finished slabs and the amount of steel per 
square foot required for a total load of 45 lb. A careful com- 
parison will show a very worthwhile saving in steel over other 
constructions. 



High Insulation — See insulation data, page 2. In few 
places is insulation as important a factor as in a roof deck. 
Here it functions the year around — it promotes comfort and 
with it efiiciency in summer by keeping out the heat of the 
sun — in winter it materially reduces heat loss. See savings in 
fuel and radiation given on previous page. Other authentic 
data on insulation savings applying to any particular installa- 
tion will be furnished on application. 

The Calculated Values for Various Roof Decks 

Note: In the table following, the transmission is expressed 
in B.t.u. per hour, per square foot, per degree difference in 
temperature. Except as noted, all roof decks are figured 
with a 5-ply roof covering. 

Type of Roof Deck and Covering 

2V2-in. Sheetrock-Pyrofill 35 B.t.u.'s 

3-in. Sheetrock-Pyrofill 318 B.t.u.'s 

2y2-in. Insulite-PyrofiU 252 B.t.u.'s 

3-in. Insulite-Pyrofill 238 B.t.u.'s 

2- in. Pine Plank 34 B.t.u.'s 

3- in. Stone Concrete 61 B.t.u.'s 

1%-in. Cement Tile 68 B.t.u.'s 

Corrugated Sheet Iron (no roof covering) 1.50 B.t.u.'s 

Note: For heat conductivity coefficients and forynula, see 
page 2. 

Good Interior Appearance — The light color and tex- 
ture of the paper-finished surface of the Sheetrock, without fur- 
ther finish, is neat and attractive. (The supporting subpurlins 
are given a shop coat to harmonize with the Sheetrock.) 

Note: If the underside of the slab is to be painted or 
otherwise decorated, such work should not be done until 
the waterproof roof covering has been applied and the slab 
is thoroughly dry. 

Economical — The simplicity of the construction tends to 
reduce construction costs. Sheetrock-Pyrofill will be found 
very economical on roof areas of 6,000 sq. ft. or over. 

No Maintenance — The maintenance cost of Sheetrock- 
Pyrofill roof construction is practically nothing. Calcined gyp- 
sum is chemically inert. Examinations of steel rods and hooks, 
embedded for fifteen years in gypsum, have shown no evidence 
of progressive corrosion. 

Economical Construction Suggestions 

Length of Span — Usually a span of approximately 8 ft. 
between main purlins with a 2V2-'m. slab thickness will be found 
most economical. Note that no end bay bracing is required. 

If channels are used as main purlins on sloping roofs, they 
should open upwards to permit proper clipping of the sub- 
purlins with our No. 4 purlin clip. 

Uniformity of Span — By preserving uniformity of span, 
the labor costs are reduced and standard lengths of Sheetrock 
may be used. 

Pitch of Roof — While flat roofs require less labor than 
steep ones, the difference up to 30° pitch is not of sufficient 
importance to warrant serious consideration. On a roof, how- 
ever, of 45° or over, it may be necessary to back-form from 
the top in order to obtain a satisfactory job and this will obvi- 
ously add to the cost of the roof. 

Engineering Service — Our engineering service is always 
accessible to assist in the greatest economy of design — see 
page 1. 



MASTER SPECIFICATIONS— SHEETROCK-PYROFILL ROOF CONSTRUCTION 



Note: Notes are explanatory or advisory only and should 
not be included in the specifications. 

(1 Work Included 

Note: Here list the various roof areas to be constructed 
of Sheetrock-Pyrofill and specify the prescribed live load. 
If live loads vary, designate the live load applying to the 
various areas. 

(2) Supporting Structural Steel Work 

All steel work for the support of the Sheetrock-Pyrofill 
Roof Construction has been designed not only to carry the 
prescribed live and dead loads, but to accommodate the most 
economical installation in accordance with the standard detail 
of the United States Gypsum Company. 



(3) Materials 

(3a) General — All Gypsum products shall be as manufac- 
tured by the United States Gypsum Company, 300 West 
Adams Street, Chicago, 111. 

(3b) Subpurlins — Subpurlins shall be steel (tees) (rails) 
of sizes and spacings required or indicated on the structural 
plans, furnished with a shop coat of paint. Provide all neces- 
sary clips (of types best suited to cofiditions) for rigidly secur- 
ing subpurlins to main purlins, etc. 

(3c) Sheetrock Forms — Sheetrock (% in. thick x 32 in. 
wide) shall be mill-made to exact lengths (maximum 10 ft.) 
to match the main purlin centering. 
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(3d) Reinforcement— Steel reinforcement shall be gal- 
vanized electrically-welded steel fabric made to U.S.G. speci- 
fications consisting of No. 12 main longitudinal wires 4 in. on 
centers and No. 14 transverse wires 8 in. on centers having a 
sectional area of .026 sq. in. 

(3e) Pyrofill— Pyrofill shall consist of calcined gypsum 
and sufficient clean water for proper consistency and not to 
exceed 12Mj lb. of clean soft wood planer shavings to every 
87M.> lb. of gypsum. It shall be (mill) (field) mixed. 

(3f) Precast Curb Tile— Where so indicated on plans and 
details furnish 3-in. thick precast gypsum curb tile, (reinforced 
when carrying a roof load or retaining drainage fill). For end 
wall construction where so indicated furnish Pyrobar Curb 
Tile (3-in. x l5-in. x 30-in. non- reinforced). 

(3d) Gypsum Mortar — Gypsum mortar shall consist of 
one part of unfibered gypsum cement plaster and not to exceed 
two parts of clean sharp sand. 

(4) Erection 

(4a) General— All Sheetrock-Pyrofill Roof Construction 
including all subpurlins (curbs) (end walls) (saddles) (drainage 
fill) etc., shall be completely erected by the Contracting Divi- 
sion of the United States (Gypsum Company. 

Note: Sheetrock-Pyrofill Roof Construction is only sold 
completely erected by the United States Gypsum Com- 
pany. For Erection Service see page 1. 



Roof construction shall be of thickness required on plans 
and details. 

All joints in subpurlins shall be staggered or rigidly tied 
together. Reinforcement shall be continuous. All roof surfaces 
shall be screeded smooth and true ready to receive the finished 
waterproof roof covering. 

(4b) Poured Curbs — All curbs so indicated on plans and 
details shall be constructed of Sheetrock-Pyrofill. 

(4c) Tile Curbs — All curbs so indicated on plans ancj de- 
tails shall be constructed of precast gypsum curb tile (rein- 
forced when carrying roof load or retaining drainage fill) set 
in gypsum mortar. 

(4d) End Walls, etc.— Construct all (end walls) of 
(monitors)' (sawtooth skylights) ("A'' frames) (specify) of 
Pyrobar Curb Tile set in gypsum mortar. 

(4e) Drainage Fill— Provide Pyrofill saddles and drainage 
pitches to direct roof drainage to (gutters) (drainage out- 
lets). 

(5) Waterproof Roof Covering 

Note: Provide in the Roofing and Sheet Metal Division 
of the specifications that the waterproof roof covering 
shall be applied as soon as possible after the Sheet- 
rock-Pyrofill slab is erected (preferably within tzventy 
days) . 



PURLIN SIZES AND WEIGHTS FOR VARIOUS TRUSS 
AND PURLIN SPACINGS 

Based on 45 Lb. per Sq. Ft. Total Load (Live Load— 30 Lb.; Slab— 12 Lb. ; Covering— 3 lb.) 



Purlin 1 
Spacii g 


Truss Spacing 


10 ft. 


12 ft. 


14 ft. 


16 ft. 


18 ft. 


20 ft. 


22 ft. 


24 ft. 


vO 


Size and wt. in lb. of member 


5"[-6.7 


61-8.2 


71-9.8 


71-9.8 


81-11.5 


91-13.4 


101-15.3 


121-20.7 


Wt. of steel in lb. per sq. in. of roof 


1.12 


1.37 
14,070 


1.63 


1.63 


1.92 


2.23 


2.55 


3.45 
11,430 


Stress in purlin, lb. per sq. in 


14,290 


13,750 


17,850 


16,970 


16,090 


15,300 




.296 


.349 


.398 


.676 


.711 


.739 


.766 


.567 




Size and wt. in lb. of member 




61-8.2 


71-9.8 


81-11.5 


91-13.4 


101-15.3 


101-15.3 


121-20.7 


Wt. of steel in lb. per sq. in. of roof 


.96 


1.17 
16,420 

.407^^ 


1.40 
16,030 
.464 


1.64 


1.91 


2.19 


2.19 


2.96 


Stress in purlin, lb. per sq. in 


16,680 


15.630 


15,230 


14,750 


17,850 


13,320 


Total deflection, in 


.345 


.515 


.566 


.610 


.894 


.662 


00 


Size and wt. in lb. of member 


61-8.2 


71-9.8 
1.23 


71-9.8 


8"1-11.5 


91-13.4 


101-15.3 


121-20.7 


121-20.7 


Wt. of steel in lb. per sq. in. of roof 


1.03 


1.23 


1.44 


1.68 


1.91 


2.59 


2.59 


Stress in purlin, lb. per sq. in 


13,020 
.225 


13,480 


18,100 


17,870 
.588 


17,390 


16,860 


12,780 


15,240 




.286 


.525 


.646 


.697 


.532 


.756 




Size and wt. in lb. of member 


6"(-8.2 


71-9.8 


81-11.5 


91-13.4 


101-15.3 


8"1-18.4 


121-20.7 


121-20.7 
2.30 


Wt. of steel in lb. per sq. in. of roof 


.91 


1.09 


1.28 


1.49 
15,430 


1.70 


2.05 


2.30 


Stress in purlin, lb. per sq. in 


14,650 


15.150 


15,380 


15,380 


17,840 
.923 


14,380 


17,130 




.253 


.322 


.390 


.452 


.514 


.599 


.852 


10 ft. 


Size and wt. in lb. of member 


6"[-8.2 


^1-9.8 


81-11.5 


91-13.4 


101-15.3 


121-20.7 


12 1-20.7 


101-25.4 


Wt. of steel in lb. per sq. in. of roof 


.82 


.98 


1.15 
17,100 


1.34 
17,160 
.502 


1.53 


2.07 


2.07 


2.54 
16,650 
.991 


Stress in purlin, lb. per sq. in 


16,280 


16,850 


17,070 
.572 


13,220 


15,980 




.281 


.358 


.433 


.454 


.667 


11 ft. 


Size and wt. in lb. of member 


61-8.2 


71-9.8 


91-13.4 


101-15.3 


8"1-18.4 


121-20.7 


121-20.7 


U'[-25. 


Wt. of steel in lb. per sq. in. of roof 


.75 


.89 


1.22 


1.39 


1.67 


1.88 


1.88 


2.27 
14,330 




17,900 


18,000 


14,450 


14,820 


17,660 


14.520 


17,590 




.309 


.393 


.325 


.391 


.740 


.500 


.732 


.712 


12 ft. 


Size and wt. in lb. of member 


7"[-9.8 


8V11-5 


9'[-13.4 


10'[-15.3 


121-20.7 


121-20.7 


101-25.4 


121-25. 
2:06 


Wt. of steel in lb. per sq. in. of roof 


.82 


.96 


1.12 
15,760 


1.27 


1.73 
12,830 


1.73 


2.12 
16,770 




14,020 


15,080 


16,170 


15,870 


15.630 




.208 


.231 


.355 


.426 


.358 


.547 


.838 


.777 


di 


For loads other than 45 lb. total, stresses and deflections will be In no case is the deflection, due to live load only, greater than 
rectlv proportionate to those shown above. 1/360 of the span. 



RAIL SIZES AND WEIGHTS OF SLABS 

Rails spaced 321/2" — 45 Lb. per Sq. Ft. Total Load B.M. = ^ WL; Fiber Stress, 18,000 Lb. per Sq. In. 



Span of main purlins 



Up to 6'-4".... 
6'-4"to 8'- 11".. 
8'-ir to ll'-3^ 
ir-3"to 13'-2". 



Size of 
rail, lb. 


Weight of rail per 
sq. ft. of roof, lb. 


*Minimum thick- 
ness of slab, in. 


Weight of slab 
including rail, lb. 


8 


1.00 




11.50 


12 


1.50 




12.00 


16 


2.00 


2V2 


12.50 


20 


2.50 


3 


15.00 



♦Includes thickness of Sheetrock. For other spacing of sub-purlins, or other loads, allowable span will vary inversely as the square root of 
the spacing or the load Spans can be increased over those shown by considering the effect of the rail imbedment in the slab. Tests have shown 
that an 8-lb. rail may be used for spans up to 7 ft. — ^— — — — 
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High School, LaGrange, III. University of Texas, Austin, Tex. 

Jos. C. Llkwellyn, Architect Green, LaRoche & Dahl, Architects 

Note good interior appearance Pouring Sheetrock-Pyrofill roof 



INSTALLATIONS— SHEETROCK-PYROFILL ROOF CONSTRUCTION 



Ang/c OrP/atc To Project 
/'^6ov€ /b>o of ^/n/sAcd 
to Pro>^f</c 
3ac/(//7f /or C</r6 7/As 




Shcetrock Prrof/// 
Or Prccsst Cifr^: 
T//e 



^rfff/c Or P/atc To 
Project /' ^bot^e Top 
Of f/nijhed 5/^6 To 
/r^/c^L AA/fM/z^Cf DfTA^/L Proy/dc 3ack/n^ For 

/?ROUA/£> Sr^-£-L. Sr/7CA ^^^^ 



DETAILS— SHEETROCK-PYROFILL ROOF CONSTRUCTION 
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Wetterproof 



/f/tf/e Co />rq/'ecC -y\ 
/'/7/}ot/e rop or t4- 




WaferprooT Jfoof Cover/n^ 



Reinforcement / 



/fLTSPAz/fre DsT/r/L 
Pot//f£D COPB CoA/sr/Ri/cr/o/\f 





CofTt/rtuous ^ng/e^ 
3ecwee.rt /^<sces 3^' 



^n^/e to Pro/ecc /'/VAoye rop 
Of ^//7ASAecf J/at Co Prov^/e/c 
3acA//7g Ci/rA 77/e 



/9A/0 fPVS COA/SrPOCT/OAf 
(See ^/ter/H9te Dct^// ) 



lYP/c/fL AfoAf/roR Roor OSS/GN 




/fLr£P/\fprs O^'T/r//. / 

Afajo^ry *♦'<»// ^xtc/7</fny to 
(/n&erjit/f of Moof 



Waterproof 

Poof Coi^r/ng 



3' Curd r//e 

/n/>e</ W/'re D'es 
£v^ry Ot/fer yo//TC 
<UT^ Tic to Jtee/ l^orA 




Waterproof /ioof Covar/n^ ' 
PrPO^/LL-) 



Af^///n^ sftr/p 



^e/nforcement Afnt 





{^// Jtee/ Co/fstrcct/o/r) 



/letnforcement Afat 

P<ia/s tst 'Ojc 



S£cr/OA//7/7 Th/^o £no 

^ore- r/f/s cfett// t/sc</ ivAcre mon/tor &oes /fot 
exterr</ fu// /ef?^t/T of 6ui/<fd/Ty. W/>en 
/7?o/7/(or abes cxtcmf ft/// /erf^t/r of 
tof/cffog /TfcLson^ry wa// m<xy de 
carr/caf up to /rromtor roof e/rcf 
sect/on wou/t/ appear as <s/fown //» 
sect/o^ '3-3' 




S^cr/o/y 3-3 £a/£>5 
3t///.o/A/6 



5£cr/OA/ 



DETAILS— SHEETROCK-PYROFILL ROOF CONSTRUCTION 
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At<ty ^Aso 3e Used Sea ^/f/rrhatm 




Sscr/o/v 3-& AT £/voj 

Of= Bu/LO//VG 

See /9/Cernate DeMt/s 3A4 



DETAILS— SHEETROCK-PYROFILL ROOF CONSTRUCTION 
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MARKS T SYSTEM OF ROOF CONSTRUCTION 

Safe Loads — Marks T Construction 



Description 

Note: For "Gypsum — General Technical Data," sec page 
1. 

General — Marks T System of Roof Construction is in 
general quite similar to Sheetrock-Pyrofill Roof Construction. 
It consists of permanent Plaster Board forms and Pyrofill rein- 
forced with an electrically welded galvanized steel fabric and 
supporting steel members clipped to the main structural steel pur- 
lins. It is sold only completely erected by the Contracting 
Division of the United States Gypsum Company. 

Subpurlins — Large main tees or light rails span from 
main purlin to purlin, spaced approximately 32^/^ in. on cen- 
ters. They carry the construction loads only, being shipped to 
the job in stock lengths, so as to form with the use of special 
U connectors, a continuous support from eave to eave. Small 
Ixlx^-in. cross tees, 2 ft. 8 in. long, are laid (not fastened) on 
the main tees, to support the ends of the gypsum boards, at 3 ft. 
intervals. 

Plaster Board Forms — Over the flanges of the tees are 
laid standard sheets of plaster board, 32x36 in. All joints are 
hidden by the tees. Insulite Board may be substituted for the 
plaster board. 

Reinforcement— Galvanized electrically welded wire rein- 
forcing fabric, of proper width, and cut to the exact length or 
width of the roof, is laid over the cross tees. The main longi- 
tudinal wires, of proper cross-section to support the load in com- 
bination with the gypsum, span from main purlin to purlin, 
spaced 4 in. on center. The transversed wires are spaced 12 in. 
on center. 

Pyrofill — Gypsum Fiber Concrete is used as fully de- 
scribed on page 3 for Sheetrock-Pyrofill Construction. 

Curbs, End Walls, etc. — In general, the same as de- 
scribed on page 3 for Sheetrock-Pyrofill Construction. 

Combination Sheetrock-Pyrofill and Marks T System— 
If desired, the small cross tees and plaster board can be used in 
place of Sheetrock in the standard Sheetrock-Pyrofill Construc- 
tion. 

Adaptability 

The Marks T System of Roof Construction is adapted to 
the same classes and types of buildings as Sheetrock-Pyrofill 
Construction. See page 3. 

Outstanding Advantages 

The outstanding advantages given on page 3 applying to 
Sheetrock-Pyrofill Construction apply likewise to the Marks T 
Construction. The insulation values given for Sheetrock-Pyro- 
fill Construction are identical with those for the Marks T 
System. 

The Marks T System is especially adapted to rush jobs, as 
the tees and plaster board are of standard length and sizes and 
are carried in stock, fabricated, ready for immediate shipments. 

Economical Construction Suggestions 

Length of Span — Usually a span of approximatey 5^/4 to 
6^/^ ft. (depending upon the live load) will be found most eco- 
nomical, permitting the use of a 2y2-in. slab thickness. Note 
that no end bay bracing is required. If channels are used as 
main purlins, on sloping roofs, they should open upwards to per- 
mit proper clipping of the subpurlins with our No. 4 purlin clip. 

Pitch of Roof — Same as tor Sheetrock-Pyrofill Construc- 
tion given on page 3. 

Purlin Sizes and Weights — The table given on page 4 
giving "Purlin Sizes and Weights for Various Truss and Purlin 
Spacings" applying to Sheetrock-Pyrofill Construction applies 
Hkewise to the Marks T Construction. 

Engineering Service — Our Engineering Service is always 
accessible to assist in the greatest economy of design. See 
page 3. 



a> . 
^ — 


C 6 

O t/. 


Galvanized welded- 
wire reinforcement 


Span of slab in feet (center to center 
of purlins) 


O 


Q§ 


c 
a 


As 


4 WM 5 \5y,\ 6 |6M| 7 |7M| 8 |8H| 9 


Safe superimposed loads in pounds per 
sq. f t. ( wei ght of slab has been deducted) 


.3 

33-2 


11.5 


8 
7 
6 
5 


0.1620 


4 


0.0618 


68 
73 
78 
83 


52 
56 
60 
63 


40 
43 
46 
49 


31 
34 
36 
39 


24 
27 
29 
31 


























23 
24 
































13.5 


8 
7 
6 
5 
4 


0.1770 


4 


0.0738 


101 
109 
116 
123 
131 


77 
83 
89 
95 
101 


60 
65 
70 
74 
79 


48 
51 

55 
59 
63 


38 
41 
44 
48 
51 


30 
33 
36 
39 
42 


24 
27 
29 
31 
34 


















24 
26 
28 


























15.5 


7 
6 
5 
4 


0.1920 


4 


0.0869 


150 


115 
123 
131 
139 


90 
96 
103 
110 


72 
77 
83 
88 


58 
63 
67 
72 


47 
51 

55 
59 


39 
42 
45 
49 


32 
35 
37 
41 


26 
29 
31 
34 




24 

26 
28 






17.5 


6 
5 
4 


0.2070 


4 


0.1010 




161 


127 
135 
144 


102 
109 
116 


83 
89 
95 


68 
73 
78 


56 
61 

65 


47 
51 

55 


39 
42 
46 


33 
36 
39 


27 
30 
33 












19.5 


5 
4 
3 


0.2253 
0.2437 


4 


0.1196 
0.1399 








137 
147 
157 


112 
120 
128 


93 
100 
107 


77 
83 
89 


65 
70 
75 


55 
59 
64 


46 
51 
55 


39 
43 
47 





















7T 



U.1 



Gyp»wm Board 

d = T less in, 



Note: The load capacities as 
shown herewith are based on rein- 
forced slab figures only. An addi- 
tional factor of safety is obtained in 
this system by the use of the struc- 
tural members in the permanent 
form. 



MASTER SPECIFICATIONS 

Note: Follow general form for Sheetrock-Pyrofill Specifi- 
cations given on pages 3 and 4, except as here corrected 
and amended. 



(1) Work Included 

Same as par. (1), page 3, except substitute 
Sheetrock-Pyrofill." 



'Marks T" for 



(2) Supporting Structural Steel 

Same as par. (2), page 3, except substitute "Marks T" for 
"Sheetrock-Pyrofill" 

(3) Materials 

(3a) General — Same as par. (3a), page 3. 

(3b) Subpurlins — Sa7ne as par. (3b), page 3. 

(3c) Plaster Board Forms — Plaster Board Forms shall 
be cut at the mill in sizes % in. thick by 32x36 in. 

(3d) Reinforcement — Steel reinforcement shall be gal- 
vanized electrically welded wire reinforcing fabric, with longi- 
tudinal wires 4 in. on centers of proper cross section to carry 
the load for the given span, and with corresponding transverse 
wire spaced 12 in. on centers. 

(3e) Pyrofill — Same as par. (3e), page 4. 

(3f) Precast Curb Tile— ^am^ as par. (3f), page 4. 

(3g) Gypsum Mortar — Same as par. (3g), page 4. 

(4) Erection 

(4a) General— ^aw^ as par. (3a), page 4, except substi- 
tute "Marks T" for "Sheetrock-Pyrofill." 

(4b) Poured Curbs — Same as par. (3b), page 4, except 
substitute "Pyrofill and board" for "Sheetrock-Pyrofill." 

(4c) Tile Curbs — Same as (4c), page 4. 

(4d) End Walls — Same as (4d), page 4. 

(4e) Drainage Fill — Same as (4e), page 4. 



U.S.G. IMBEDDED RAIL CONSTRUCTION 



Description 

This type of construction is similar to the Sheetrock-Pyrofill 
roof, in • that standard rail subpurlins span from purlin to 
purlin, over which is laid the same type of reinforcing material. 
In order, however, to provide an all gypsum undersurface, the 
Sheetrock or plaster board is eliminated, and removable wooden 



forms are hung not less than % in. below the top of the purlins, 
acting as a support for the slab. If desired, the beams can be 
formed at the same time, and fireproofed with Pyrofill. The 
undersurface then has the appearance of our Pyrofill Monolithic 
Suspension Slab, described on pages 18 to 21. 4 
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PYROBAR PRECAST ROOF TILE 



Description 

Note: For ''Gypsum — General Technical Data" see 
page 1. 

General — All types of precast roof tiles are made of 

Structolitc (see page 1) cast in steel moulds and reinforced 
with electrically-welded galvanized steel fabric. 

Types — Pyrobar Precast Roof Tile are divided into two 
major groups (1) Short Span Solid and Hollow Pyrobar Roof 
Tile, (2) Long Span Hollow Pyrobar Roof Tile. 

The Short Span 1 He are subdivided into two distinct kinds, 
each 12 in. wide x 30 in. long, varying follows : Standard 
3-in. thick Solid Tile, weight 17 lbs. per sq. ft. 4-in. thick 
Hollow Tile, weight 17 lbs. per sq. ft. The tile can be notched 
if required for pitched roof thrust. 

Where the spans are too great to permit the use of the 
U.S.G. Bulb Tee, we can furnish a Hooked End Roof Tile, for 
use with either 16-lb. or 20-lb. rails, depending upon the span 
and live load. 

The Long Span Hollow Tile are subdivided into two thick- 
nesses "each 18 in. wide and any length from 4 to 6V2 ft. 
(dependent on economical purlin spacing) as follows: 5 in. 
thick (weight 20 lb. per sq. ft.) and 6 in. thick (weight 25 lb. 
per sq. ft.) both thicknesses in either butt end or lap end design 
for I-beam or channel purlins, respectively, each notched if 
required for pitch roof thrust. 

For details of each type and their variations, see 
page 13. 

Outstanding Advantages 

Fireproof— See page 1. 
Light Weight — See page 2. 

Structural Strength — The structural strength of Pyro- 
bar Roof Tile is amply demonstrated by actual use of the 
product in the field over a long period as well as by authori- 
tative tests. 

An example of the latter is afforded by the transverse 
bending tests made on Short Span Tile at Columbia University 
in 1922. In these tests the load was applied at the third points 
until failure was produced. For the 3 x 12 x 30-in. Solid Short 
Span Pyrobar Tile, the total load applied at the third point 
averaged 1020 lb. This represents an equivalent uniformly dis- 
tributed load of 545 lb. per sq. ft. From the above it is seen 
that the factor of safety afforded by Pyrobar Roof Tile is 
more than sufficient for the purpose. 

Complete test data will be furnished on request. 

High Insulation — See page 12. One of the determining 
factors in the introduction of Pyrobar Roof Tile more than 
fifteen years ago was its high insulation value effectively re- 
ducing condensation and saving fuel. Authentic data on insula- 
tion savings will be furnished on application. 

The Calculated Values for Various Roof Decks 

Note: In the table follozmng, the transmission is expressed 
in B.t.u. per hour per square foot per degree difference in 
temperature. All roof decks are figured with 5-ply roof 
covering. 

3- in. Solid Short Span Pyrobar 41 B.t.u.'s 

4- in. Hollow Short Span Pyrobar 35 B.t.u.'s 

5- in. Long Span Hollow Pyrobar 30 B.t.u.'s 

6- in. Long Span Hollow Pyrobar 26 B.t.u.'s 

Not Attacked by Sulphur Gases — See page 2. 

Good Interior Appearance — The interior appearance is 
neat and the surface an excellent light reflector. 

Economical — Pyrobar Roof Tile are low in cost and 
permanent. The large lightweight units are easily and speedily 
erected in any kind of weather in which it is possible to 
work. The tile are laid directly on the supporting steel work 
and require only the grouting of joints to make the roof 
ready for the waterproof covering. This can follow imme- 
diately, materially shortening the construction period and mak- 
ing possible earlier occupancy. Maintenance cost is practically 
nothing. 

Broad Adaptability 

There is a type of Pyrobar Roof Tile to meet every re- 
quirement. The various types and spans are adapted to all 
kinds of steel framework as they are easily cut to fit around 



skylights, ventilators, stacks, etc. They are also suited to meet 
the hip and valley construction of steep pitched roofs, curved 
surfaces and intricate roof designs and to take slate, tile and 
metal roof covering. Coupled with the insulating qualities its 
resistance to sulphur dioxide fumes makes Pyrobar Roof Tile 
the logical choice for railroad as well as any industrial build- 
ings where this condition must be given first consideration. 

The particular adaptability of each type of tile is given in 
detail below and on next page. 

Short Span Pyrobar Roof Tile 

Note: For sizes and varieties see "Types" under ''Descrip- 
tion" in opposite column above. For details see page 13. 
For curbs, zvalls, drainage fill, etc., see page 10. 

Adaptability — The 3-in. Solid is recommended particu- 
larly for nailing purposes because it assures maximum pene- 
tration and thus the greatest nail-holding ability. The 4-in. 
Hollow fills all requirements for a light weight tile to be 
covered with a built-up roof covering. It is not recommended 
for nailing purposes. Both tile give a flat ceiling. The short 
span tile construction is by far the most flexible of any precast 
system. It can be used with economy on any type of factory 
or industrial building, power plant, school, etc., and in addition 
is particularly well adapted to steep pitched roofs or roofs that 
are badly cut up with dormers, hips, valleys and difficult inter- 
sections. 

Reinforcement — Reinforcement consists of an electrically 
welded galvanized steel mat, with five No. 12 longitudinal wires 
and No. 14 cross wires, 4 in. on centers. See details, 
page 13. 

Purlin Requirements — Short Span (30 in. long) Roof 
Tile, require subpurlin supports. These are usually Tees (such 
as U.S.G. Bulb Tees) but light I-beams or channels may be 
used with economy on spans up to 12 ft. The most eco- 
nomical span for the U.S.(i. Bulb Tee is 7 ft., 4 in. A notched 
3-in. solid x 30-in. long tile laid directly on light I-beam purlins 
which span directly between steel trusses or main supports has 
proven economical in many cases. Note that no end bay brac- 
ing is required. 

Special U.S.G. Bulb Tee Subpurlins— This section has 
been developed primarily for use with Short Span Pyrobar 
Roof Tile, as a more economical subpurlin than standard 
tees. The wide flange provides ample bearing for the tile, 
and being designed particularly for this purpose, it has con- 
siderably less sectional area than a standard tee of equal 
load bearing capacity. The United States Gypsum Company 
is prepared to furnish the bulb tees, erected in place in con- 
nection with its installation of Short Span Pyrobar Roof Tile, 
or, if desired in connection with your own installation of 
Pyrobar the bulb tee can be furnished fabricated for erection 
with the structural steel. See details page 13. 

Installation — The tile are laid directly on the steel sup- 
ports without mortar and with sides tight together with full 
bearing on the subpurlin. The grouting joints are then filled 
with gypsum mortar and the roof is immediately ready for 
the application of the roof covering. 

Ornamental Roof Covering — A successful application of 
ornamental roof covering depends upon density of the slab 
(3-in. Solid tile is recommended) type and penetration of nail, 
type of covering and slope of the roof. The roof deck should be 
thoroughly dry or as nearly so as can be reasonably obtained. 
Square cut hard copper or brass nails have proven their 
superiority after a large number of tests on all types. 

Application of ordinary slate or ornamental tile to roofs up 
to 60° slope should be made with nails having not Jess than 
2 in. penetration. When the slope is greater than 60° or extra 
heavy slate or tile is to be fastened, the problem requires spe- 
cial study with any type of nailing deck. 

Application of sheet metal (tin or copper) requires thor- 
oughly rigid fastening due to the strain put upon the cleat 
nails by the expansion and contraction of the sheets. Par- 
ticularly, there should be sufficient cleats to securely anchor 
the sheets to the roof construction. Standard practice in- 
dicates that the spacing of cleats should be approximately 8 in. 
on centers, each secured with two nails having not less than 
2-in. penetration as mentioned above. 

It is standard practice to use a sheet of roofing felt between 
the gypsum roof deck and the ornamental covering, whether 
of slate, tile or metal. 
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Long Span Hollow Roof Tile 

Note: For sizes and varieties see '*Types" tmder "Descrip- 
tion," page 9. For details see page 13. For curbs, walls, 
drainage fill, etc., see below. 

Adaptability — Long Span Hollow Pyrobar Roof Tile are 
primarily designed to provide a flat uniform ceiling with 
maximum light reflection and insulation. They are manufac- 
tured in lengths 4 ft. to 6 ft. 6 in. to suit the steel framing 
and in depths of 5 and 6 in. The 6-in. depth affords maximum 
insulation and strength. The tile can be notched to fit over the 
purlin flanges if desired, and can be furnished either with or 
without lap joint, depending on the bearing afforded. Lap joint 
should be used whenever channel purlins are provided. Long 
Span Tile are not recommended for roofs with difficult framing 
requiring considerable cutting, nor where a nailing deck is 
required. 

Reinforcement — Consists of an electrically-welded, gal- 
vanized steel mat, properly designed to support the load, as 
shown on details, page 13. 

Purlin Requirements — The tile are made to span from 
purlin to purlin (either steel or wood) — no tees or other type 
of subpurlins are required. The most economical purlin spac- 
ing is approximately 6 ft. Spacing may vary from 4 ft. to not 
to exceed 6V2 ft. 

Installations — The tile are laid directly on the steel sub- 
purlins or wood framing with sides tight together. The grout- 
ing joints on the top surface are then filled with gypsum mortar 
and the roof is immediately ready for the application of the 
roof covering. See tables, page 11. 

Gutter and Curb Tile, Drainage Fill 

Gutter Tile — Sawtooth valleys, curbs under sawtooth sash, 
etc., restraining drainage fill or subject to roof loads, are con- 
structed of 3-in. solid reinforced Pyrobar Gutter Tile, 12 in. 
wide and made in lengths to fit the steel work. 

Curb Tile — Curbs, above and below monitor and savv- 
tooth sash, end walls, etc., which do not sustain a super- 
imposed roof load or restrain drainage fill are constructed of 
3-in. soird non-reinforced Pyrobar Curb Tile, 15x30 in. 

Drainage Fill — The use of Pyrofill (see page 3) ior 
drainage fill over Pyrobar roofs, is ideal on account of its 
light weight and the quick setting qualities of gypsum. Where 
deep fill is required the Pyrofill is laid over dry cinders tamped 
in place. The Pyrofill provides a smooth surface for the 
roof covering and is an excellent material for constructing 
fillets and leveling off uneven and broken surfaces, in connec- 
tion with difficult roof framing. 

Re-roofing 

All types of Pyrobar Roof Tile, particularly the Short Span 
Tile, provide a solution of the re-roofing problem. The desired 
area on the old roof can be removed and replaced immediately 
with Pyrobar, without interrupting the activities below. 

In connection with re-roofing work, the United States 
Gypsum Company through its Contracting Division will remove 



the old roof deck or covering, furnish and place additional 
steel if required, and erect the new Pyrobar Roof Deck, ready 
for the roof covering. Our wide experience in this field is at 
your service. 

Economical Construction Suggestions 

The Proper Steelwork Design— The proper design and 

detail of the steelwork to best accommodate the roof tile 
cannot be too strongly emphasized. Sufficient bearing for the 
tile is very essential. A channel or double angles are usually 
required at the upper edge of the curb tile to form a sill 
for sash and also to hold the tile in place. If the curb tile 
is on a slope or sustains a superimposed load such as drain- 
age fill, an angle should be used at the lower edge. Stop angles 
to prevent sliding of roof tile on a steep pitch are neces- 
sary. 

On sloping roofs, if channels are used for main purlins, 
they should open upwards in order to permit proper clipping 
of the subpurlins. See details, page 11. 

We recommend the use of tie rods for all roofs using 
channel purlins regardless of the slope or pitch. 

Curb tile under sash, skylight frames, etc., are made in 
a standard size of 3x15x30 in. and the designer should ar- 
range the steel work to accommodate either the full 15 or 
30-in. dimension. 

Note: If the above is impossible, these tile can be furnished 
in 15-in. widths with lengths to fit the steel. 

On page 13 will be found details and weights of the 
various types of precast roof tile. On page 11 are tables 
giving the size, stress, deflection and square foot weight of 
purlins under various conditions of truss spacing and tile 
lengths. 

The use of these data together with the construction details 
given on pages 14, 15, 16 and 17 will be of assistance to the 
designer. 

By following standard practice and conforming to the 
manufacturer's details and specifications, special sizes of tile 
and difficult conditions will be reduced to a minimum and 
economy will naturally follow. 

Openings — Openings larger than 12 in. must be provided 
with suitable framing. The tile are readily cut to fit around 
openings of any size. 

This applies particularly to openings for ventilators. Con- 
struction details on page 16 show methods of attaching 
ventilators to precast and poured roof construction. Where 
ventilators are installed after the roof has been constructed, 
the details should be referred to our Engineering Depart- 
ment. 

Lap Joint Tile — For Long Span Tile, when channel 
purlins are used, lap joint tile must be used. See details 
page 58. 

Notched Tile — Our standard practice permits notching 
Short Span Tile and Long Span Hollow Tile to eliminate 
thrust on pitched roofs. See details, page 13. 

Engineering Service — Our engineering service is always 
accessible to assist in the greatest economy of design — see 
page 1. 



MASTER SPECIFICATIONS— PYROBAR PRECAST ROOF TILE 



Note: Notes are explanatory or advisory only and should 
not be included in the specifications. 

(1) Work Included 

Note: Here list the various roof areas to be constructed 
of Pyrobar Precast Roof Tile and specify the prescribed 
live load. If more than one type of tile is used list sepa- 
rately the areas constructed of each. 

(2) Supporting Structural Steel Work 

All steel work for the support of the Pyrobar Precast 
Roof Tile Construction has been designed not only to carry 
the prescribed live and dead loads, but to accommodate the 
most economical standard tile installation in accordance with 
the standard details of the United States Gypsum Company. 
Note: See particularly "Purlin Requirements" and "Special 
U.S.G. Bulb Tee Subpurlins" under heading "Short Span 



Pyrobar Roof Tile," page 9; "Purlin Requirements" under 
heading "Long Span Hollow Roof Tile," above, and head- 
ing "Economical Construction Suggestions," above. 



(3) Materials 

(3a) General — All Gypsum products shall be as manufac- 
tured by the United States Gypsum Company, 300 West 
Adams Street, Chicago, 111. 

(3b) Short Span Tile — Where so designated the roof slab 
shall be constructed of Pyrobar Short Span (Solid) (Hollow) 
(Notched End) Roof Tile. 

Note: See "Types'* under heading "Description," also 
"Short Span Pyrobar Roof Tile'' on page 9. 

(3c) Special U.S.G. Bulb Tee Subpurlins— All subpur- 
lins shall be special U.S.G. Bulb Tees. 
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(3d) Long Span Hollow Tile — Where so designated the 
roof slab shall be constructed of Pyrobar Long Span Hollow 
(lap end) (notched end) Roof Tile of thickness indicated. 

Note: See "Types" under heading "Description," page 9, 

and "Long Span Hollow Roof Tile" page 10. 

(3e) Precast Gutter and Curb Tile — Where so indicated 
on plans and details furnish reinforced Gypsum Gutter Tile 
(3x12 in. by lengths as required) to restrain drainage fill or 
carry roof loads. Furnish also all necessary non-reinforced 
Gypsum Curb Tile (3x15x30 in.) for curbs, walls, etc., which 
do not carry roof loads or restrain drainage fill. 

Note: See "Gutter and Curb Tile" page 10. 

(3f) Gypsum Mortar — Gypsum mortar shall consist of 
one part of unfibered gypsum cement plaster and not to exceed 
two parts of clean, sharp sand. 

(3g) Pyrofill — Pyrofill (Gypsum Fiber Concrete) shall 
consist of calcined gypsum and sufficient clean water for proper 
consistency and not to exceed I2V2 lbs. of clean soft wood 
planer shavings to 87V2 lbs. of gypsum. 

Note: See "Drainage Fill" page 10. 

(4) Erection 

(4a) By United States Gypsum Company — All Pyrobar 
Precast Roof Tile Construction, including all (U.S.G. bulb 
tee subpurlins) (curbs) (end walls) (saddles) (drainage fill), 
etc., shall be completely erected by the Contracting Division of 
the United States Gypsum Company. 

Note: For Erection Service see page 1. 



(4b) General— All Pyrobar Precast Roof Tile shall be 
accurately laid, without mortar, upon the supporting steel work. 
Bearings shall be even and full and the tile units laid tight. 
All joints on top surface shall be pointed full with gypsum 
mortar, struck smooth. All roof surfaces shall be left smooth 
and true ready to receive the finished waterproof roof covering. 

(4c) Tile Curbs — All curbs so indicated on plans and 
details shall be built of Precast Curb Tile (reinforced when 
restraining drainage fill or carrying roof loads). Tile shall be 
laid in gypsum mortar. 

(4d) End Walls, etc. — Where so indicated on plans and 
details, construct all (end) walls of (monitors) (sawtooth sky- 
lights) C'^" frames) etc. of Pyrobar Curb Tile set in gypsum 
mortar. 

(4e) Saddles and Drainage Fill— Provide Pyrofill saddles 
and drainage pitches to direct roof drainage to (gutters) 
(drainage outlets). Where deep fill is required, build the fill of 
clean dry cinders throughly tamped, finished with a surface of 
Pyrofill. 

(5) Waterproof Roof Covering 

Note: Provide in the Roofing and Sheet Metal division 
of the specifications that the waterproof roof covering shall 
be applied as soon as possible after the gypsum roof slab 
is erected (preferably within twenty days). 
Note: For application of ornamental roofing, such as slate, 
tile and metal see recommendations given in "Ornamental 
Roof Covering" under heading "Short Span Roof Tile" 
page 9. 



PURLIN SIZES AND WEIGHTS FOR VARIOUS TRUSS 
AND PURLIN SPACINGS 

Based on 50 Lb. per Sq. Ft. Total Load — (Live Load — 30 Lb.; Slab — 17 Lb.; Covering — 3 Lb.) 
Note: Long Span Tile is not furnished for spans over 6 ft. 6 in. 



Purlin 
Spacing 


Truss spacing 


8 ft. 


10 ft. 


12 ft. 


14 ft. 


16 ft. 


18 ft. 


20 ft. 


22 ft. 


24 ft. 




Size and wt. in lb. of member 


41-5.4 


4"[-5.4 


5"f-6.7 


61-8.2 


71-9.8 


71-9.8 


81-11.5 


91-13.4 


91-13.4 




Wt. of steel in lb. per sq. in. of roof 


1.35 


1.35 


1.67 


2.05 


2.45 


2.45 


2.88 


3.35 


3.35 






10,510 


16,420 


15,180 


14,100 


13,230 


16,750 


15,430 


14,350 


17,080 




Total deflection, in 


.174 


.424 


.452 


.476 


.502 


.802 


.799 


.798 


1.131 




Size and wt. in lb. of member 


4"[-5.4 


5"l-6.7 


61-8.2 


61-8.2 


71-9.8 


81-11.5 


91-13.4 


91-13.4 


101-15.3 




Wt. of steel in lb. per sq. in. of roof 


1.08 


1.34 


1.64 


1.64 


1.96 


2.30 


2.68 


2.68 


3.06 






13,120 


13,180 


12,980 


17,630 


16,550 


15,610 


14,820 


17,950 


16,780 






.217 


.273 


.322 


.595 


.627 


.653 


.683 


.998 


.999 




Size and wt. in lb. of member 


4"(-^.4 


5"(-6.7 


6"[-8.2 


71-9.8 


81-11.5 


91-13.4 


91-13.4 


101-15.3 


121-20./ 






.90 


1.12 


1.37 


1.63 


1.92 


2.23 


2.23 


2.55 


3.45 


NO 




15,750 


15,800 


15,550 


15,170 


14,830 


14,380 


17,780 


16,890 


12,630 




Total deflection, in 


.262 


.327 


.386 


.441 


.491 


.535 


.820 


.847 


.627 




Size and wt. in lb. of member 


4"|-5.4 


5"(-6.7 


6"[-8.2 


71-9.8 


81-11.5 


91-13.4 


101-15.3 


8"I-18.4 


121-20.7 




Wt. of steel in lb. per sq. in. of roof 


.83 


1.03 


1.26 


1.51 


1.77 


2.06 


2.35 


2.83 


3.19 






17,080 


17,120 


16,850 


16,430 


15,980 


15,570 


15,120 


17,340 


13,680 


o 


Total deflection, in 


.282 


.354 


.418 


.477 


.532 


.579 


.627 


1.078 


.678 




Size and wt. in lb. of member 


4'[-5.4 


5"[-6.7 


6"[-8.2 


71-9.8 


81-11.5 


91-13.4 




121-20.7 


121-20./ 




Wt. of steel in lb. per sq. in. of roof 


.77 


.96 


1.17 


1.40 


1.64 


1.91 


2.19 


2.96 


2.96 






18,000 


18,000 


17,850 


17,700 


17,200 


16,780 


16,290 


12,430 


14,730 




Total deflection, in 


.304 


.375 


.450 


.513 


.572 


.624 


.677 


.516 


.731 




Size and wt. in lb. of member 




6"(-8.2 


71-9.8 


81-11.5 


91-13.4 


101-15.3 


8"1-18.4 


121-20.7 


121-20.7 




Wt. of steel in lb. per sq. in. of roof 




1.02 


1.23 


1.44 


1.68 


1.91 


2.30 


2.59 


2.59 


00 






14,400 


14,920 


15,110 


15,120 


15,080 


17.570 


14,220 


16,830 




Total deflection, in 




.249 


.317 


.383 


.447 


.504 


.906 


.588 


.836 



For loads other than 50-lb. total, stresses 
consideration of only live load deflection will 
only, greater than 1/360 of the span. 



and deflections will be directly proportionate to those shown above. Thus a lighter load or 
permit the use of a considerably lighter section. In no case is the deflection, due to live load 



SUBPURLIN SIZES FOR PURLIN SPANS UP TO 8 FT. 5 IN. 
Used with Short Span Tile, Solid and Hollow— 18,000-lb. Stress 
Spaced 3034 in. on Centers — 50 lb. per Sq. Ft. Total Load — BM = jV WL 



Span 



Size of tee. 



6' r 



A lb. 



6' 11" 



2^x21 



.9 lb. 



7/ 



2^x2^—5.5 lb. 



8' 5' 



2^x2^— 6. 4 lb. 



U.S.G. Bulb Tee— 3. 1 Lb.— 1.25 Ih. Steel per sq. ft. of roof— Span to 7^-4" 



For other spacing of subpurlins, or other loads, allowable span will vary inversely as the square root of the spacing or the load. 
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St. Casimir's Church, Buffalo, N. Y. 

Oakley & Siiallmo, Architects 
6400 sq. ft. Short Span Pyrobar 



Bingham Hall, Yale University, New Haven, Conn. 

W. B. CiiAMBi.RS, Architect 
11,755 sq. ft. Short Span Pyrobar 




Incinerator Plant, City of Baltimore, Md. 

Note the Pyrobar Curb and Monitor Wall Construction 



Williams College Library, Williamstown, Mass. 

Cram & Ferguson, Architects 
14,000 sq. ft. Short Span Pyrobar 




Tractor Plant, International Harvester Co., Fort Wayne, Ind 

Day and Zimmerman, Architects 
300,000 sq. ft. Long Span Hollow Pyrobar 



TYPICAL INSTALLATIONS— PYROBAR ROOF TILE 
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DtTA/L6 0/= PY/ZOSA/I /ZOOf" T/LE 

/Jorc: All Tilb. JZcinfo&ce^d W/th tL£crB.icALLY 
Wbld^d Gal[/amzed 3r££.L Mat 

i3/ioaT ^PAN J2ooF 7/LE ' 30" Type: 





s3"<3ouD 






JO" 


JO" 




17 fbs. 


/7/63. 



v3 " sSquo 



4" HOLLOV^ 



/2e/n forcing Maf-^ 



1 / 


1 


u 








f ^^^Mot to exceed Hi' 
J 30i'For I 3earrfs 


• 




^Notch can be fumhhed on 
3" zolid onJy. 


Tees 



For. ^tioQ.T 3pan Hoof 7/le. 




WtiGfiT P^Yabd 9.3 0 133. 

AasiA of=- 3^cT/OAj .690 /v' 

StcTiON Modulo^ -Axf3 hf In^ 

MOM£A/T OF InelUVA • 11 693 A/* 

5LCT/OAJ Modulus- Axi3 ./JO In* 

Moment Of /NtojiA-Am ZZ ./<30 In* 



Allowable 3 pans ba^ed on 
Total Load of lbs. per 

square foof. Spacing of 
Z'-eK- 5 tee,/ stress of 
IQ.OOO lbs. per sy. in. - 
See nole h^/ov^. 



Ma A. 3 PAN 

Max. DtfLtcTioN- 

Max. 3 pan 6''<5"\ 

Max. OtfLacT/oN Z3"j 5 



.-.Z7) 




Note.:- . 3 . 

For spacing oiher- ihan 2 - 6 or 
load olhtj' Ihan SO lbs., fbe allowable 
span will vary inve,rse/y as ihe sat/are 
rool of fhe spacing or the load . 

^TANDAQD LONG ^PAN HOLLOW T/L^ 



^in forcing f^af 



Lengtfi 



1 r — I r 



I I I I — r 




y^Mot to exceed 
Note - Notch can be , 
furnished on both J' 
q.6" Long >3pan liollow 
il6of "llle 



tCore 
Lea 



Length 


4'o''to a-6" 


4^-0" to 6-6' 


Depth 


3" 


e" 


\wTPEe5aFT, 


^Olbs. 


IS lbs. 



DETAILS OF PYROBAR PRECAST ROOF TILE 
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purohor 
Curh 77 Je. 

- -Conftnoou^ 




Mo^^fTOR Cue& I?£.TAIL 



Eavl Dltail. 



Wa^f proof 




E.AVL Dltajl 



U^.G. 3u/i Tee, 



Confmuoo^ 4.' or hr^er Chartrte/ 
> or fif^M onq/e3 tV//h a mirftmum 
. l^mfi^eer) hce^ of 3^' 

ferjoroof £oof (^yerir>j 




U5ld as.Q 

Clip 



%3' P(^rohar 7J/e. 




s^Awroom ^uTTtQ Dltaiu 




Mefaf \M 




C/ip Defdi/s 



£Ay£i DltaiL'Man:?aqd JPoor 



DETAILS OF SHORT SPAN PYROBAR ROOF TILE 



bWEET'S 



PAGE 14 



Continued on next page 



United States Gypsum Company 



A373 



DarAiL5 OF Ttt^ <? 3HOQT 3PAN (DO'TvPt) I200F 1/L£. 



Bu/b Tez Sub Pur/fo 




Main 
Pur/tn 



Method of Cupping Sua - Puolin^ 
To Mmn PuRum 'Jlop^p j2oof 




Bulb TiLz. 
Sub-POr/i'n 



Purlin Clip 



Zafitr or Truss 



A/dt-c - Tbi^ me.thoJ of fasit- 
^nin^ us^d where main purlins are 
omitted, spanning direct/^ from 

tru^^ to truss or between Jack rafMrs 
or wbej-e a combination of^bofh thjss- 
e3 and Jack rafters is used. 

Martfoo of Cupp/ng 3ue>-PuauN^ 
lb T^u^oc^ oiz Jack J2,AFTaizo 



Top of 17k 3lab 
Wood l/aiUr 

bolt^i^Z-e'o. 




^ulb Tec Sub Pur/in 



^ Qolt tvejy 5ub'R/rlin 



MeTMOD of bOLTiNG Taa 

75 Angll At OvautiANG tAva,^ 



bulb TSc , 
Sub- Purlin 




I2.IDGFL DtTAIL 





Waterproof ». 

Hoof Co\/er/ny 



Grout 



An^le To 
Top of f/n, 
provide 



' Confi 




ftedy, 



\lab 'fo 



r/n she<tz»/ab to 
oa6fi/n^ tpr curb file 



An^le. 



^Continuous Angle, on 
All sides of Sk^li^ht 



-y^ij Curb 77k, 



\ ^ohort $pan Soof Vie 



^ChannA^ f^rc 



Main l2oof POrlin 



SkYL IGH T DtTAIL 
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Jap Of\Pur//ri9 




MaxJmu/v OiferAan^ - 9 inches 
for ^/anc/arc/ £:auc 77/e. 



lH/qftrprooi Hoof Co^j^m^-^ 



CAanne/ 




hanne/ ^ram/n^ 



DETAILS OF LONG SPAN PYROBAR ROOF TILE 
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Waterproof Boof Coy^eriny 



More: - IVAcre Channel Por/zh^ Are 
C/3e</ Lap Joint 7Ik Jhou/J 5e O^ed 
A/otcA 77/e On ^/op 



LAGGED MON/TOH DlTAIL^ 




'F /a shine 



ta^^c Pur//n 



Curb 77/e 
SiFor S''V/e\ 
6£/x>r 6''r//e J 



^^L^ Continuous An^/es 
Minimum D/mension 
bei^een /npide. 

Waterproof /2oof Covering 




Typical Monitoq. Hoof- Dt3iGN 



Waterproof J2oof Cover/np v 




AncAor^</ With Pipe. 5trx2ps^ St.CnON JTi/ZOUG/i 
y Wate r proof Qoot Coverm^ s^^^^y^^ tNO WaLL Of fi/tOMITOZ 



Purlin 



Max. 




5ei-Ifi Mgrtar 

Purlin 
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PYROFILL MONOLITHIC GYPSUM FLOORS AND ROOFS 



Note: For "Gypsum — General Technical Data," see 
page 1. 

Description 

The Poured-in-Place System of Gypsum Roof and Floor 
Slabs has been used in this country for over thirty years, 
during which time many millions of feet have been installed. 
While the greater portion of this work has been done in the 
eastern states, many jobs are to be found throughout the 
entire country. The Federal Government early recognized its 
merits and after thorough tests adopted this system as stand- 
ard for many types of buildings. 

This type of construction consists primarily in the use of 
steel cables placed in suspension. The live or superimposed 
loads are transferred to the steel cables by the gypsum slab, 
the cables carrying the load. Tension in the cables, due to the 
superimposed load, is transmitted to the end purlm or beam 
and is taken up by the bracing members. The cables are 
securely anchored at both ends by means of bent strap iron 
of sufficient strength to resist the maximum pull of the cables. 
The cables are put in uniform deflection and tension by /s in. 
round deflection rods. See page 20. 

Advantages 

General— Among the chief advantages of this type of 
construction are: light weight, quick setting and high value 
of insulation. The slab weighs but 55 lb. per cu. ft. (Less 
than 40% of the weight of concrete). This allows lighter 
supporting steel and a consequent saving in total cost. Initial 
set is obtained in ten to fifteen minutes and forms can 
be removed with safety two hours after slab is poured, thus 
effecting a saving in the form work required as compared to 
concrete construction. As Pyrofill generates considerable heat 
in setting, it is adaptable to winter construction 

For additional floors on existing buildings, no other type 
of construction is more suitable. Any existing construction 
which is capable of supporting two extra stories of concrete 
may, with the same increase in weight, carry three and some- 
times four additional floors of Pyrofill construction. 

High Insulation— See page 2. The suspension type of 
gypsum roof has always been known for its high insulation, 
resulting in a reduction of condensation and saving in fuel. 
Authentic data on insulation savings will be furnished on appli- 
cation. 

The Calculated Values for Various Roof Decks 

Note: In the follozving table, the transmission is ex- 
pressed in B.t.u's per hour, per sq. ft., per degree differ- 
ence in temperature. All roofs are figured with a 5-ply 
roof covering. 

3- in. Pyrofill— Monolithic Slab 325 B.t.u.'s 

3y2-in. Pyrofill— Monolithic Slab 296 B.t.u.'s 

4- in. Pyrofill— Monolithic Slab 272 B.t.u.'s 

Adaptability 

Roofs — Pyrofill Monolithic Roof Decks are adaptable to 
practically any type of building, either flat, monitor, sawtooth, 
Pond, Aiken, etc., and will be found to be very economical on 
jobs of 20,000 ft. or over. On account of the form work 
needed and the limited number of re-uses, jobs smaller than 



this will not be found as economical as Sheetrock-Pyrofill 
Poured System or Precast Tile. The cost of this type of roof 
will vary with the following conditions: (1) Length of span; 
(2) Uniformity of span; (3) Pitch of roof; (4) Type of 
supporting steel — (I-beams or channels) ; (5) Length of cable 
run, anchor to anchor. 

Usually a span of six to eight feet with a 3-in. or 3^/^-in. 
slab will be found to be economical. By preserving uniformity 
of span, the form work may be used repeatedly without alter- 
ing; thus effecting an appreciable saving in final cost. While 
flat roofs require less labor than steep ones, the difference 
up to 30° pitch is not of sufficient importance to warrant seri- 
ous consideration on the part of the designer. On a roof 
pitch of 45° or over, however, it may be necessary to back 
form from the top, in order to get a good job. This, of 
course, adds to the cost of the roof. 

Floors — The general principles of design and installation 
of this type of construction are equally applicable to floor 
construction, except that in strictly fireproof construction, the 
beams, girders and columns are fireproofed with Pyrofill or 
Precast Pyrobar Beam Covering. Because of the heavier loads 
met with in floor design compared with those in roof design 
we recommend spans not exceeding six or seven feet with slab 
thickness of 3^ in. or 4 in. for the most economical con- 
struction. 

Theory of Design 

Calculations for this type of construction are based on 
the well-known suspension bridge formula, in which the cables 
take the entire load, shear not entering into the calculations. 
The slab hangs from the cables in much the same manner in 
which the roadway hangs from the cables of a suspension 
bridge. The end bracing is designed to take the dead load 
pull of the cables until the slab is in place. 




In the figure above "H" is the horizontal pull per foot 
width of slab. "S" is the maximum stress in the cables per 
foot width of slab and is the resultant of "H" and the weight 
of the load for the half span. Taking moments about point 
"A," we have : 

HH-^X^=0 



H: 



WL; 
'■ 8h 



sr= Vh^+ rwL): 

(2)^' 

WL= 



which reduces to 



S r= -^r- Vl -f 16 h- which is used in calculating the cable 
^" L= spacing. 



MASTER SPECIFICATIONS 
PYROFILL MONOLITHIC GYPSUM FLOORS AND ROOFS 



Note: Notes are explanatory or advisory only and should 
not be included in the specifications. 

Note: Provide in the steel specifications that the steel con- 
tractor shall submit shop draivings to the United States 
Gypsum Company for checking and approval. 



(1) General 

(la) All structural steel members shall be furnished in 
accordance with the United States Gypsum Company's details 
for Monolithic Gypsum Floor and Roof Construction designed 
to carry the prescribed live loads. 

(lb) The steel contractor will provide steel framing 
around all openings larger than 12 in. in diameter and such steel 



bracing as is required to take the horizontal pull of cables where 
anchored at end of bays and at all openings. 

All channel purlins, at ends of bays and openings, acting as 
anchorage for the cables, shall open away from the cables to 
furnish proper support for the clips. 

(Ic) All openings for (down spouts) (soilpipes) (vents) 
(specify) etc. shall be accurately located on the forms by 
others before the slabs are poured. 

(2) Work Included 

Note: Here list and locate the various floor and roof areas 
to be constructed of Pyrofill Monolithic Gypsum Floor and 
Roof Construction and specify the prescribed live loads. 
If live loads for floors vary, designate the live load apply- 
ing to the various areas. 
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(3) Materials 

(3a) General — All Gypsum products shal be as manufac- 
tured by the United States Gypsum Company, 300 West Adams 
Street, Chicago, 111. 

(3b) Forms — Forms shall be of tongue and groove 
dressed lumber of grade to assure level, true slab thicknesses. 

(3c) Reinforcing — Reinforcing shall consist of galva- 
nized steel cables made by twisting two No. 12 wires. The cables 
shall be calculated to take the entire slab load and shall be pro- 
vided with suitable end fastenings at their ends to develop the 
full strength required. In no case shall the stress in the cables 
exceed 20,000 lb. per square inch or more than 20% of the 
ultimate strength. Furnish %-in. round steel tension rods for 
center of each slab span. 

(3d) Pyrofill— Pyrofill (Gypsum Fiber Concrete) shall 
consist of calcined gypsum and sufficient clean water for proper 
consistency and not to exceed 12 lb. of clean soft wood 
planer shavings to every 87 Vu lb. of gypsum. It shall be (mill) 
(field) mixed. 

Curbs, etc. — All (curb walls) (ends of monitors) (specify) 
shall be constructed of (3-in. Pyrobar Curb Tile, reinforced if 
restraining drainage fill or carrying roof loads) (poured Gyp- 
sum Pyrofill). 

(4) Erection 

(4a) By United States Gypsum Co.— All Pyrofill Mono- 
lithic Gypsum (Floor) (and) (Roof) construction, including all 
(curbs) (end walls) (saddles) (drainage fill), shall be com- 
pletely erected by the Contracting Division of the United 
States Gypsum Company. 

Note: For Erection Service, see page 1. 

(4b) Forms — Forms shall be made in a substantial, work- 
manlike manner, carefully leveled to insure a uniform depth of 
slab. They shall be cleaned before each re-use, and shall be wet 
down immediately before placing the Pyrofill. 



(4c) Reinforcing — The spacing of cables and the depth 

of the slab shall conform to the standards of the United States 
Gypsum Company. Cables shall be drawn tight and rigidly 
fastened to anchors and brought to uniform tension. Exercise 
care in placing tension rods that the cables shall not be brought 
closer than V2 in. to the undersurface of the slab. After cables 
are in place all workmen of this and other contractors shall be 
prohibited from walking thereon. 

(4d) Slabs— Pyrofill (Gypsum Fiber Concrete) shall be 
poured upon the forms completely surrounding the reinforcing 
cables. The top surface of the slab shall be screeded to as smooth 
a surface as practical to receive the (floor) (and) (waterproof 
roof covering). 

(4e) Curbs — All curbs indicated on plans and details 
shall be built of (Pyrobar Curb Tile) (poured Gypsum Pyrofill) ; 
when restraining drainage fill or carrying roof loads curbs shall 
be reinforced. 

(4f) End Walls, etc.— Where indicated on plans and de- 
tails construct end walls of (monitors) (sawtooth skylights) ("A" 
frames) (specify) of (Pyrobar Curb Tile) (poured Gypsum 
Pyrofill). 

(4g) Drainage Fill, etc.— Provide Pyrofill saddles and 
drainage pitches to direct roof drainage to (gutters) (drainage 
outlets). 

(S) Waterproof Roof Covering 

Note: Provide in the Roofing and Sheet Metal division 
of the specifications that the waterproof roof covering shall 
be applied as soon as possible after the gypsum roof slab 
is erected (preferably within twenty days). Do not 
plaster or paint underside of roof slabs until waterproof 
roof covering has been applied and the slab is thoroughly 
dry. 

Note: Include in Roofing and other specification divisions 
where applicable that plank runzvays shall be laid on the 
slab before any wheeling is done. Planks shall be laid 
from purlin to purlin to take any heavy or concentrated 
loads which may be applied to the slab. 



CABLE SPACING AND SLAB DEPTHS FOR VARIOUS LOADS AND SPACES 

Cables stressed to 20,000 lb. per sq. in. See page 18 for formulas used in calculations 


Depth of 
slab, in. 


Wt. of slab 
per sq. ft., lb. 


Cable 
spacing, in. 


PYROFILL MONOLITHIC FLOOR AND ROOF CONSTRUCTION 
SAFE SUPERIMPOSED LOADS IN POUNDS PER SQUARE FOOT OF SLAB 


y-6' 




4'-6' 


S'-O' 


5'-6' 


6'-0' 


6'-6' 


7'-0'' 


7'-6' 


8'-0' 


8'-6' 


9'-0' 


9'-6' 


lO'-O' 


3 


12 


1 

IH 
IH 
IH 
2 

2H 

3 


168 
151 
138 


i6i 

142 
126 
114 
103 


170 
144 
125 
110 

97 
88 
79 


166 
136 
115 
99 
87 
77 
69 
62 


172 
134 
111 
93 
80 
70 
62 
55 
49 


142 
111 

91 
76 
65 
56 
50 
44 
39 


120 
94 
76 
63 
54 
47 
41 
36 
32 


102 
79 
63 
53 
45 
39 
34 
29 
















14 


1 

IH 

2 

2H 

2y2 
2% 
3 


iii 


160 
142 
129 


i56 
137 
122 
109 
99 


170 
144 
124 
109 
97 
87 
78 


169 
139 
117 
100 
88 
78 
69 
62 


141 
114 

96 
82 
72 
63 
56 
50 


150 
118 
96 
80 
68 
59 
52 
46 
41 


128 
100 
81 
67 
57 
49 
43 
38 
33 


110 

85 
69 
57 
48 
41 
36 
31 
27 


95 
73 
59 
48 
40 
34 
30 
26 










4 


16 


1 

w 

iH 
2 

2H 
2H 
2% 
3 




i69 
154 


i64 
146 
131 
118 


i72 
149 
130 
116 
.103 
94 


166 
140 
121 
105 
93 
83 
75 


i68 
138 
116 

99 
86 
76 
68 
61 


i4i 

115 
96 
82 
71 
63 
56 
50 


154 
120 
97 
81 
69 
59 
52 
46 
41 


133 
102 
81 
69 
58 
49 
42 
37 
33 


114 

88 
71 
59 
49 
42 
36 
31 
27 


100 
76 
61 
50 
42 
35 
30 


87 
66 
53 
43 
36 
30 
25 


77 
58 
46 
37 
30 
25 


68 
51 
40 
32 
26 




18 


1 

1^ 
IH 
IH 
2 

2H 
2Y, 
2y4. 
3 






i52 
138 


i52 
135 
121 
109 


163 
140 

123 
109 

97 
88 


160 
135 
115 
101 

89 
79 
71 


i34 
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96 
83 
73 
65 
58 


140 
114 
95 
81 
70 
61 
54 
48 


151 
117 
94 
78 
66 
57 
49 
43 
38 


134 
103 
83 
69 
58 
49 
43 
37 
33 


117 
90 
72 
59 
49 
42 
36 
31 
27 


102 
78 
62 
51 
42 
35 
30 
26 
22 


90 
68 
54 
44 
36 
30 
25 


79 
60 
47 
38 
31 
25 


5 


20 


k 

2 

2H 

2H 
25i 
3 






153 


i53 
137 
124 


160 
140 
124 
111 
100 


i54 
132 
115 
102 
90 
81 


153 
128 
110 
95 
84 
74 
67 


160 
130 
108 
92 
80 
70 
62 
55 


i37 
111 

92 
78 
67 
58 
51 
45 


153 
118 

95 
79 
66 
57 
49 
42 
38 


133 
103 
82 
68 
57 
48 
41 
36 
31 


117 
89 
71 
58 
48 
41 
36 
30 
26 


103 
78 
62 
50 
42 
35 
29 
25 
21 


91 
69 
54 
43 
36 
29 
24 
20 
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On page 19 will be found a table giving the safe super- 
imposed loads for different depths of slabs, cable spac- 
ing and various spans of beams and purlins. These values 
have been given for the convenience of the designer. Be- 
lov^ will be found the size of bracing members for end pur- 
lins. In designing a poured gypsum floor or roof, the end 
purlin must be so designed that it will withstand a lateral 
pull as well as the direct load, without excessive deflection 
and without exceeding the allowable stresses. 

For ordinary roof loadings, the end member which 
usually consists of a channel will be found to have sufficient 
strength to take this lateral pull when braced as shown be- 
low. When heavier loadings are involved an I-beam or 
built-up member of this UH or this □'"> type will be found 
very efficient for stiffening action for short span purlins 
without the use of bracing angles and tie rods. The tops of 
the bracing angles must frame flush with tops of beams. 
Holes for tie rods should be placed so that the tie rod will 
come in the center of the slab or be thoroughly embedded 
after the slab is poured. 
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PYROBAR PARTITION AND FURRING TILE 
PYROBAR COLUMN, BEAM AND GIRDER FIREPROOFING 



Description 

Note: For "Gypsum — General Technical Data" see page 
1. 

Pyrobar Gypsum Tile consist of 97% gypsum and 3% 
special wood fiber. They are moulded in steel moulds by 
continuous automatic machine process, which insures accurate 
proportions and an even distribution of gypsum, fiber and 
water, resulting in tile of uniform size, weight, strength and 
density. 

Physical Characteristics 

Fireproof — See particularly page 1. The claims for 
Pyrobar Tile as a fireproof building material are based upon 
many tests which have been conducted by recognized authori- 
ties over a period of twenty-five years. 

A complete list of authoritative tests will be furnished 
on request. 

Outstanding among the many tests made to obtain favorable 
rating and to pass the requirements of various district rating 
bureaus is that conducted at the Underwriters* Laboratories on 
June 22, 1910. This test was made on a 3-in. hollow Pyrobar 
partition, plastered on both sides with Gypsum plaster to V^-in. 
grounds. The partition was subjected to a fire on one^side for a 
period of two hours and the temperature reached 1700° F. in the 
first 30 minutes and remained at that point for the next 
90 consecutive minutes. At the end of two hours a %-in 
stream of water was applied to the heated side of the panel 
at a pressure of 50 lb. per sq. in. at a distance of 20 ft. for 
a five minute period, the object being to determine the struc- 
tural strength of the Pyrobar wall after such a fire test. ^The 
average temperature on the unexposed surface was 166°^ F., 
an increase of only 90° above the room temperature of 76° F. 
Based on the results of these tests, the Underwriters' Labora- 
tories, Inc., has given a two hour fire rating to the above 
partitions. 

The four definite points established in favor of Pyrobar 
Tile by this test are: 

(1) Fireproof and Incombustible 

(2) Retention of Structural Strength 

(3) Insulation against Heat Transmission ' 

(4) Shatter-proof under water test. 

It is significant to note that gypsum tile is the only parti- 
tion tile used for fireproof construction that has passed the 
test requirements of the Underwriters' Laboratories, Inc. 




Results of Fire Tests Made by Underwriters' Labora- 
tories, Inc., on Gypsum Tile 

The tile were subjected to a constant temperature of 1900° 
F. for two hours. At the end of that time, the temperature 
of tile, 2 in. away from the flame was but 220° F. 
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Does Not Expand or Contract — Precast Gypsum does 
not expand or contract under ordinary conditions. Even un- 
der the average fire temperatures a 10 ft. Pyrobar wall will 
only expand % in. Other incombustible materials, almost 
without exception, expand rapidly under high temperatures 
and, held rigidly between floors, cannot expand except out- 
wardly, and therefore they bulge, crack, spall and finally 
wreck themselves. 

Light Weight — Pyrobar Precast Gypsum Tile Partitions 
are from 25% to 50% lighter per square foot than ordinary 
building tile of equal thickness. The use of Pyrobar Tile ma- 
terially reduces the dead load, effecting worth while savings in 
steel in columns, girders, beams or other supporting members. 
Light weight likewise means a saving in freight, hauling, hoist- 
ing and labor costs. Sec Table of W eights, pages 23 and 25. 

Non-conductor of Sound — Unless a partition is prop- 
erly constructed with the purpose of excluding sound, the 
benefits derived by the use of a soundproof partition are lost. 
Authentic tests show that less than 1/100 of one per cent of 
incident sound is transmitted through a gypsum tile partition 
plastered with gypsum plaster. 

When pipes occur in partitions or when doors and transoms 
are present, the sound resistive value of the construction is 
materiall}^ reduced. Continuous floor finish under a partition, 
particularly if of cement, marble or tile, or suspended ceil- 
ings running over partitions, all tend to carry sound from one 
room to another. 

Gypsum tile partitions are excellent non-conductors of 
sound and as such are recommended and successfully used in 
hospitals, schools, office buildings, apartments, hotels and all 
buildings where a soundproof partition is of particular im- 
portance. 

Heat Insulating Value — Walter A. Hull, formerly Asso- 
ciate Physicist at the Bureau of Standards, conducted a series 
of tests, the results of which are published in Technologic 
Paper of the Bureau of Standards No. 130 entitled, "A Com- 
parison of the Heat Insulating Properties of Some of the 
Materials Used in Fire Resistive Construction." In this paper 
Mr. Hull states: 

"These tables show that the length of time required for 
a temperature of 600° C. (1112° F.) to be attained at a depth 
of one and one-half inches does not vary greatly in the clay 
and concrete specimens. The gypsums are seen to be distinctly 
better than the clay and concrete in this respect, only one of 
them reaching the temperature of 600° C. (1112° F.) at a 
depth of one and one-half inches in the three and one-half 
hour test." 

It is of considerable interest to note that of twenty-eight 
gypsum specimens tested, only one of them reached the tern- 
perature of 600° C. at a depth of one and one-half inches in 
the three and one-half hour test. Mr. Hull comments on this 
as follows : 

"Obviously the gypsum specimens and the one of radix 
having failed to reach 600° C. (1112° F.) at a depth of one 
and one-half inches, were far from reaching it at a depth of 
two and one-half inches and indicate distinctly superior 
thermal protection for embedded steel." 

A Perfect Stainless Plaster Base— Since Pyrobar is 
composed of gypsum and is laid up with gypsum mortar, 
gypsum plaster unites perfectly with it. Pyrobar constructions 
are particularly rigid, due to the strength of the tile itself 
and the large units which reduce the mortar joints to mini- 
mum. Containing nothing but gypsum and a small per cent 
of special United States Gypsum Company fiber, there 
is no acid or alkali in Pyrobar to stain the plaster or wall 
decorations. 

Plaster Savings — Pyrobar tile are cast in steel moulds 
assuring a product with straight edges and true faces. They 
are dried in kilns, not burned — there are no warped or distorted 
surfaces. When set in the wall, Pyrobar presents a surface 
requiring less plaster than other fireproof wall construction. 
Furthermore, due to the fact that there are 40% less joints 
in a Pyrobar wall than, for example, in a clay tile wall, there 
is a considerable saving in setting mortar. 

Economical — Breakage is almost negligible and the small 
pieces of waste from cutting and fitting can be utilized. Defi- 
nite other economies affecting steel and handling are estab- 
lished in "Light Weight" above ; plaster in the preceding para- 
graph, and labor in "Quickly Erected" under heading "Advan- 
tages" on the next page. 

Low maintenance is assured due to permanence, fireproof- 
ness and stainlessness. 
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Erection Service 

Where desired, Pyrobar Tile are completely erected by the 
U.S.G. Contracting Division. See page 1. 

Approved Uses 

In the following classes of fireproof construction, Pyrobar 
Precast Gypsum Tile are approved by the Underwriters' Labo- 
ratories, Inc., and most city building codes. 

Non-bearing corridor walls, partitions, wall furring and 



false columns and pilasters. Partitions and corridors in mer- 
chandise storage warehouses. 
Fire division walls. 

Elevator, stairway, dumbwaiter and corridor enclosures. 
Light wells, pipe chases, heat and vent ducts. 
As covering for columns, beams, girders, trusses and other 
steel members requiring fireproofing. 

Floor fill, instead of cinder concrete fill. 
Insulation on concrete roofs. 



PYROBAR PARTITION AND FURRING TILE AND 
COLUMN COVERING 



Description 

Partition and Furring Tile — A Pyrobar tile is 30 in. 
long, 12 in. high and of various thicknesses from 1^ to 6 in. 
For complete sizes and weights, see table below. 

Smooth face tile are made for warehouse and similar 
use where the furring and partitions are to remain un- 
plastered. 

Pyrobar tile meets fully the standard specifications for 
Gypsum Partition tile or block of the American Society for 
Testing Materials. 

For the protection of owners, architects, engineers and 
contractors, all Pyrobar Gypsum Tile bear the trade-mark. 

Column Covering — Column fireproofing is accomplished 
either with 2 in. solid or 3 in. hollow Pyrobar Partition Tile. 
When desired, or required by a building code, the space be- 
tween the covering and the steel may be solidly backfilled with 
pieces of Pyrobar Tile and gypsum mortar. A digest of re- 
ports giving tests on gypsum fireproofing is available on re- 
quest. 

Advantages 

Alterations Easily Accomplished — Openings in Pyro- 
bar Tile walls may be accurately cut with a saw. Thus altera- 
tions are speedily and cheaply made by one mechanic. Trim, 
fitted over the edges of the tile effectively hides the alteration, 
saving replastcring and redecorating. In most cases the tile re- 
moved can be salvaged for other work. 

Quickly Erected — Each unit of 
Pyrobar installed is two and one- 
half sq. ft. These light 12x30-in. units 
are handled readily and erected quickly. 
The average mechanic will lay up 
more Pyrobar than clay tile in a day 
and do a neater and more workman- 
like job because of the accurately 
true size and shape of the unit. Pyro- 
bar is easily and quickly sawed to 
fit around difficult pipe chases, etc., 
which ordinarily slow up the work. 
Even curved work is easily accom- 
plished. 

Grounds Easily Provided For — 

Grounds for the attachment of fix- 
tures and wood trim are securely 
attached to easily instaHed staggered 
nailing plugs or nailing blocks. See 
details, page 27. 




Recommended Thickness — Partition and Furring 
Tile 

Pyrobar Gypsum Tile for furring and partitions are made 
in standard face dimensions (12x30 in.) in both solid and hol- 
low types, and various thicknesses to meet Underwriters' 
standards and the building codes of the various cities. For 
table of sizes and weights, see below. 

The thickness of the partition should be determined pri- 
marily by the ceiling height and by its location. As a rule 
3 or 4-in. tile is the thickness used for the average building 
where partitions do not exceed 15 ft. in height. Corridor 
partitions are generally thicker than transverse partitions. 

Two-inch solid Pyrobar Tile are used for partitions not 
exceeding 10 ft. in height and for covering columns, 
constructing pipe chases, vent ducts, dumbwaiter shafts, 
etc. 

Split and hollow Pyrobar Furring are laid up against 
exterior walls and securely spiked every square yard. 
Joints should be broken the same as for partition work. Fur- 
ring may also be fastened to the building wall by means of wall 
ties built into the masonry. The hollow portion of the tile 
should be placed against the walls, thus minimizing the contact 
area with the outside walls. 

Where furring stands free from the wall, allowing space for 
pipes, vents, etc., it is customary to use 2-in. solid or 3 or 4-in. 
hollow Pyrobar Tie to assure necessary rigidity. 

Free standing furring should be 
anchored to the exterior wall either 
by dwarf walls between the furring 
and exterior wall, or by building into 
the exterior wall corrugated metal 
wall ties of sufficient length to span 
the space and be embedded in the fur- 
ring tile joints. 

Set Fast Cement 

This is a specially prepared gypsum 
cement used with water and sand as a 
mortar for setting gypsum partition tile, 
and gypsum fireproofing and column 
covering. It is also extensively used as 
a mortar for interior clay tile partitions 
and fireproofing. Its easy working quali- 
ties together with the early setting of 
the gypsum makes Set Fast Cement 
Mortar ideal for economical, rigid mor- 
tar joints in all interior tile work. 



SIZES AND WEIGHTS OF PYROBAR PARTITION AND FURRING TILE 



Size of Pyrobar, 
Gypsum Tile, In. 



For 


Weight 
tile 


Weight 
mortar 


Weight 
plaster, 


Total 
weight 


Weight 
plaster 


Total 
weight 


ceiling 


one side, 


plastered. 


two 


plastered. 


heights 


per 
sq. ft., 
lb. 


per 
sq. ft., 
lb. 


per sq. ft., 


one side. 


sides 


two sides. 


up to 


lb. y2 in. 


per sq. ft.. 


per sq. ft.. 


per sq. ft., 


grounds 


lb. 


lb. 


lb. 


Furringt 


4.9 


1.4 


3 


7.9 






Furring! 
10 feet* 


6.4 


1.4 


3 


9.4 






9.4 


1.5 


3 


12.4 


6 


15.4 


13 feet* 


9.9 


2.0 


3 


12.9 


6 


15.9 


15 feett 
17 feet* 


13.0 


2.0 


3 


16.0 


6 


19.0 


13.0 


2.5 


3 


16.0 


6 


19.0 


20 feet* 


15.6 


2.75 


3 


18.6 


6 


21.6 


30 feet* 


16.6 


3.0 


3 


19.6 


6 


22.6 



13^-in. Split— Ij^xl2x30. 
2-in. Split— 2x12x30... 

2- in. Solid— 2x12x30... 

3- in. Hollow— 3x12x30. . . 

3- in. Solid— 3x12x30. . . 

4- in. Hollow— 4x12x30. . . 

5- in. Hollow— 5x12x30. . . 

6- in. Hollow— 6x12x30. . . 



*Underwriters' Laboratories recommendations. 



fNo Underwriters' recommendation. 
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PRELIMINARY SPECIFICATION REQUIREMENTS 
(Applying to Pyrobar Partitions, Furring and Column Covering) 



Note: The following should be included under other 
specification divisions where and when they apply. 
Note: Notes are explanatory or advisory only and should 
not be included in the specifications. 

(1) Masonry Work 

Note: As stated under "Recommended Thickness," page 
23, there are two methods of securing furring and the ends 
of partitions to the building masonry walls: (1) with lOd 
cut nails driven into the joints of the masonry, (2) with 
corrugated metal wall ties of the proper length to be built 
into the masonry, spanning furring space if any and to be 
embedded in the Pyrobar Tile joints. If method (2) is 
used include the following clause: 

(la) Provide and build into masonry walls corrugated 
galvanized sheet iron ties to anchor the (ends of Pyrobar parti- 
tions) (and) (Pyrobar Wall Furring) to the masonry work. 

(lb) Ties for partition ends shall be accurately set and 
spaced 12 in. apart on centers to build into the Pyrobar Tile 
joints. 

(Ic) Ties for furring, one for each surface, sq. yd., shall 
be accurately set to build into the Pyrobar Tile joints. 

( 2 ) Miscellaneous Steel Work 

Note: See details, page 27. 

(2a) All openings in Pyrobar partitions so noted on plans 
or schedules shall be provided with (channel bucks) (channels 
reinforcing wood bucks). 

(2b) The lintel bucks of all openings in Pyrobar parti- 
tions over 6 ft. wide shall be reinforced with steel lintels as 
(noted on plans or schedules) (as detailed). 

(3) Reinforcing Bars 

All openings in Pyrobar partitions over 4 ft. wide but not 
over 6 ft. wide shall be provided with Vi in. steel reinforcing 



bars, 3 to the opening. Bars shall be 8 in. longer than the 
actual width of tile opening (not buck width). 

(4) Carpentry Work 

Note: See details, page 27. 

(4a) Bucks — Provide wood bucks for all openings in Pyro- 
bar partitions (except where steel bucks are indicated) (rein- 
forced with steel channels where so indicated). Bucks shall be 
made of 2-in. lumber the depth of the Pyrobar Tile thickness, to 
the edges of which shall be secured ^/4x2%-in. plaster grounds 
forming a rabbet to receive the tile. Bucks shall be accurately 
set, plumb and true and rigidly braced, so as to cause no delay 
or interruption in the erection of the partitions. 

(4b) Nailing Blocks — Provide and nail directly to the end 
of Pyrobar (partition) (and) (furring) tile nailing blocks spaced 
30 in. on centers to take all wood grounds to receive trim. 
Blocks shall be % in. thick and of such dimensions as will com- 
pletely cover the end of the tile. 

Where required to secure heavy fixtures, trim, etc., provide 
similar P/4-in. thick nailing blocks spaced not to exceed 15 in. 
on centers. 

(4c) Grounds — Provide V2-in. plaster grounds to receive 
all trim. 

(5) Miscellaneous 

Note : Heavy fixtures, etc. are best secured to Pyrobar 
partitions unth steel plates and through bolts as detailed on 
page 27. Provide where required. 

(6) Plastering 

Note: For Plastering on Pyrobar, sec Szvect's Manufac- 
turer's Index for U.S.G. "Master Specifications — Inferior 
Lathing and Plastering." Under no circumstances should 
Portland cement or lime plaster be used for the first coat 
— use only gypsum plaster. 



MASTER SPECIFICATIONS 
PYROBAR PARTITION, FURRING AND COLUMN COVERING 



Note: Notes are explanatory or advisory only and should 
not be included in the specifications. 

(1) Work Included 

All partitions (and) (all furring for exterior masonry 
zvalls) (and) (all column covering) shall be built of Precast 
Pyrobar Gypsum Tile. 

Note: If there are any exceptions, so note. List and 
locate any special requirements not clearly indicated on 
plans and details. Particularly list and locate where smooth 
face tile are to be installed requiring no plaster finish. 

(2) Preliminary Provisions 

(2a) All reinforcing bars for reinforced lintels will be 
furnished by others. 

(2b) All rough bucks for openings will be provided and 
accurately set by others. 

(2c) All wood nailing blocks to receive grounds, etc., 
will be provided and attached to tile by others. 

(3) Materials 

(3a) General — All gypsum tile and cement shall be as 
manufactured by the United States Gypsum Company. 

(3b) Partition Tile — Pyrobar of thicknesses indicated on 
plans. (Pipe chases) (small shafts) (heat) (and) (vent) (ducts) 
etc. shall be constructed preferably with 3-in, Hollow Pyrobar, 
otherwise of 2-in. solid Pyrobar. 

Note: See "Recommended thickness/^ page 23. 

Where no plastering is required, tile shall be smooth face. 

(3c) Furring Tile—Pyrobar (split) (solid) (specify thick- 
ness). 

Note: See "Recommended thickness," page 23. 
Where no plastering is required, tile shall be smooth face. 
(3d) Column Covering — Pyrobar (2-in. solid) (3-in. hol- 
low). 

(3e) Mortar — Sand for mortar shall be clean and sharp 



and free from organic matter with grains graded from fine to 
coarse. 

Cement for mortar shall be Setfast Gypsum Cement. 

Note: Do not use Portland cement or lime. 

Mortar shall be mixed in a clean mortar box in the pro- 
portions of one part of cement to three parts of sand, 
by weight and sufficient clean water to bring to the right 
consistency. First place a layer of sand in the high end of 
the mortar box, over which spread a layer of cement. Hoe 
dry from one end of the box to the other and back again, 
working sand and cement thoroughly together to a uniform 
color. Put water in low end of box and hoe mortar into 
water mixing thoroughly. Do not mix more material than 
can be apphed in approximately one hour. Do not retemper. 

(4) Erection 

(4a) By U.S.G. Co.— All Pyrobar (partitions) (and) (fur- 
ring) (and) (column-covering) shall be completely erected by the 
United States Gypsum Company's Contracting Division. 

Note: See "Erection Service," page 23. 

(4b) General — All tile shall be laid in gypsum mortar 
with full, flush joints to a line, with horizontal beds uniformly 
level on each course. All joints, chinks and crevices between 
the tile and other work shall be filled with mortar well slushed 
in. Joints in alternate courses shall be broken. 

All joints of smooth tile (unplastered) shall be neatly 
pointed smooth as the work progresses. Fill all exposed core 
openings at corners, etc. 

All tile shall be started on the fireproof floor, set plumb 
straight and true, and wedged at ceiling and slushed with 
mortar. Tile at corners and re-entrant angles shall be laid 
interlocked in alternate courses. 

(4c) Partitions — All partitions coming in contact with 
existing walls shall be rigidly anchored, (by driving lOd spikes 
driven into the mortar joints of the wall at the joints of each 
partition tile course) (by building in at each partition tile 
course metal ties provided and built into the masonry by 
others.) 
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Note: Select clause which applies. See under "Masonry 
Work," on page 24. 

(4d) Furring — Furring shall be laid (against) (or) (free 
from) the walls as shown on the plans and details. 

Rigidly anchor the furring tile to the masonry wall every 
square yard of face area (by lOd spikes driven into the mortar 
joints of the wall at the course joints of the furring tile) (by 
building in at the furring tile course rnetal ties proznded and 
built into the masonry by others). 

Note: Select clause ivJiich applies. See under ''Masonry 
Work," on page 24. 

(4e) Column Covering — A single thickness of tile shall 
he laid against the outside edges of the steel (and the space 
between the tile and steel shall be solidly backfilled with pieces 
of Pyrobar tile and gypsuni, mortar) . 



Note: Include or omit clause covering backfilling as re- 
quired. See last paragraph under ''Description," page 23. 
(4f ) Buck Anchors— Anchor all wood bucks to tile by lOd 
cut nails driven into the buck at each tile course or other 
approved metal anchor. 

(4g) Lintels — Lintels shall have at least 4-in. bearing at 
each end on the tile beneath. Openings not over 22 in. wide shall 
be spanned by a single tile. Lintels over openings more than 
22 in. and not over 4 ft. wide shall be laid in the form of a jack- 
arch. Lintels over openings more than 4 ft. and not over 6 ft. 
wide shall be reinforced with steel rods set in the tile voids 
flushed full with mortar. Lintels over openings more than 6 ft. 
wide shall be provided with steel lintel furnished by others. 



PYROBAR BEAM AND GIRDER FIREPROOHNG 



Description 

Pyrobar Beam* and Girder Fircproofing is made from the 
same materials and in the same manner as Pyrobar Partitions 
and Furring Tile, described on page 23. 

Pyrobar Shoe Tile, which fit over the lower flanges of the 
steel, in combination with Pyrobar Partition Tile for side pro- 
tection are used as beam fircproofing for sections with a flange 
width not over 9 in., as indicated l)clow. A Pyrobar Shoe Tile 
is moulded in a double unit, 18 in. long, sufficient for a foot 
and a half of beam. It is light in weight, easily split, and placed 
with a minimum quantity of mortar and labor. The double unit 
reduces breakage, and provides protection for the inner edges 
during shipment and handling. 

For rolled sections and built-up members covered to a 
depth not exceeding 36 in., all with a flange width greater than 
9 in., Pyrobar Soffit Tile, 2 in. thick, are used in combination 



with Pyrobar Partition Tile for side covering. The Soffit Tile 
with supporting strap imbedded, project beyond the flanges of 
the member, providing a support for the side covers. The Soffit 
Tile is specially moulded at the mill of the proper width, with 
straps imbedded to act as reinforcement for supporting the tile. 
It is shipped in units 24 in. long. 

For deep built-up members with cover plates, rivets, etc., 
Pyrobar Angle Tile in combination with Pyrobar Soffit Tile, 
either 2 in. solid or 3 in. hollow, are used. Angle Tile are 
shipped in single units 18 in. long, two Angle Tile being required 
per lineal foot of beam. Soffit Tile 3 in. hollow can be cut on 
the job from ordinary 3-in. hollow Pyrobar Partition Tile, and 
held in place with pipe straps. 

These constructions provide 2 in. of protection to all parts 
of the steel, and fulfill the requirements of the National Board 
of Fire Underwriters. 



PYROBAR BEAM AND GIRDER FIREPROOFING 
WEIGHTS OF DOUBLE SHOE, TWO ANGLE TILE AND SOFFIT TILE 

PER LINEAL FOOT OF BEAM 
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MASTER SPECIFICATIONS 
PYROBAR BEAM AND GIRDER FIREPROOFING 



Note: Notes are explanatory or advisory only and should 
not be included in the specifications. 

Note: Where Pyrohar Beam and Girder Fireproofing is 
used in conjunction with Pyrohar Partitions, Furring and 
Column Covering, these specifications may he merged with 
the Master Specifications given on pages 24 and 25 and 
clauses here given added where they apply. 

(1) Work Included 

All Steel (heams) (girders) (trusses) shall be protected 
with precast gypsum fireproofing. 

Note: If there are any exceptions, so note. List and 
locate any special requirements not clearly indicated on 
plans and details. 

(2) Materials 

(2a) Fireproofing — All fireproofing shall be Pyrobar Beam 
Shoe, Angle and Soffit Tile, and Pyrobar (2 in. solid) (3 in. 
hollow) Partition Tile as made by the United States Gypsum 
Company. All steel shall be protected with a minimum of 2 in. 
of precast gypsum. 

(2b) Mortar — Note: Same as "Mortar" under "Materials," 

page 16. 



(3) Erection 

(3a) By United States Gypsum Company — All fireproof- 
ing shall be completely erected by the United States Gypsum 
Company's Contracting Division. 

(3b) General — All fireproofing shall be erected in strict 
accordance with the United States Gypsum Company's stand- 
ard details. All units shall be laid in gypsum mortar with full 
flush joints, true to line and plumb. Joints in alternate courses 
shall be broken. 



Weight of Fireproofing per Lin. Ft. of Beam in Lb. 


Size member 


Precast Gypsum 


Clay Tile 


Concrete 


6 in. I 


19 


33 


60 


7 in. I 


21 


36 


71 


8 in. I 


23 


39 


93 


9 in. I 


25 


43 


95 


10 in. I 


27 


47 


118 


12 in. I 


30 


51 


131 


15 in. I 


35 


60 


168 


18 in. I 


42 


68 


208 


20 in. 1 


44 


73 


234 


21 in. I 


48 


79 


293 


24 in. I 


52 


85 


297 


27 in. I 


58 


96 


392 





Erecting Pyrobar Partitions and Furring 

Note ease of sawing and handling 



Typical Pyrobar Partition Installation — Showing 
Standard Jack-arch 




Application of Pyrobar Beam, Girder and Column 
Covering 



Pyrobar Beam and Girder Covering in Connection 
with Steel Joist Floors 



PYROBAR PARTITIONS AND FIREPROOFING 



Sweet's 



PAGE 26 



Continued on next page 



United States Gypsum Company 



A385 




rO^psum flit 




Cypsum tik. < ut to 15" length 



l1ix3 ( or 4'clepending upon thU knesa of tilt) 
spiked to life 



SlCTiOfi 



£l£.va tion 

Mlthod Of Fastlninc ^latc Blackboapd3 



^ 7 



IT 



M£rAfOD 0/=- 5U/^PORT/A/G 

i/iv/iro^Y OA/ PY/^oe/tR p/i/tr/r/OAfS. 




/^SiAfroj^c£D Gypsom LinrsL 
Const RUCTION 



\Mefal Architrave 




Miction Or Door \Jamb 5Hov^ir4G Mltal Buck 





■111112 




W&o€f bucks 

extending 
to cei/in^^ 

^ Anchor^ 


n' 



















Detail J/tow/hta WoopSc/ckj 



DETAILS— PYROBAR PARTITIONS 



Sweet's 



PAGE 27 




Digitized by: 




INTERNATIONAL 



ASSOCIATION 

FOR 
PRESERVATION 
TECHNOLOGY, 
INTERNATIONAL 
www .apti.org 



BUILDING 
TECHNOLOGY 
HERITAGE 
LIBRARY 

h ttps://archlve.org/de tails/ buildln gt echn ologyheritagelibrary 



From the collection of: 
Robert Vail Cole Jr, AIA 
1962-2011 



